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Mis jSxedlmey^ S. J. Or^fi^ Owmim cf Ei&mi»^Sir: 

In acoc»Hlaiio6 ^e^iOi :f our IniitniotiODes I havemadSd as dun"* 

oogh a gecHogicAl reconnoisfiaiice of Eastmn and Oenlndl 

Kansas, as the tiotle and means at mj disposal wonM permit; 

aad I hteewitib transmit a preUininary repeat of the results 

oS the survey, togedier witii the report of C. A. Logan, M. 

D., on the sanitary relationft of the State, the report of TilSbti 

Sinks, M. D., on the climatology of Kansas, and the geolog- 

j i^at report of Major F. Ilawn. A special and full rep<»t on 

^ Kiai3Qi county is also appended. 

^ It has beisn onr aim to give as brief and concise a view of 

^^ tlie faets developed by the snrvey, and snch obvious practi- 
oal deductions as coiild be made in the few weeks devoted to 
making np the results, since the field work was closed. A 
more detailed statement of the restdts and economical deduc- 
tions, will be given in a future report. 

It gives us gf eat pleasure to be able to report so many im- 
portant developments from so hasty and incomplete an exam- 
ination of the State. Other portions would doubtless give 
results equally satisfactory, and give to the whole of Kansas 
a reputation for agricultural and mineral resources &r supe- 
rior to what it has hitherto enjoyed. 

In conclusion, allow me to express our lively appreciation 
of the courtesy and aid so freely rendered by yourself, when- 
ever it would advance the good work assigned us ; and per- 
mit us, sir, through you, to express to the people of Kansas 
our grateful acknowledgments of the sympathy and assist- 
ance we have everywhere received at their hands. 

When so many have given us good reason to remember 
their services, it would seem impossible to mention names 
without making inviduous distinctions ; yet justice demands a 
recognition of such services as we received from the citizenis 
of Miami county ; from the Hon. G. A. Crawford, Major E. 
A. Smith, and others of Fort Scott ; and from Gen. A. J. 
Mead and George Wisner, Esq., of Manhattan ; S. D. Hous- 
ton, Esq., of Junction City ; A. B. Bartlett, Esq., and Col. 



John M' Alpine, of Wyandotte. We are also under special 
obligations to Gen. H. S. Sleeper and Col. Edward Knssell, 
for substantial aid, often repeated during the progress of the 
work, and to Col. D. E. Ballard for his efforts in our behal£ 
Drs. B. F. Shumard and Geo. Englemann have rendered ns 
essential services in their departments of science. 

The survey owes much of its efficiency and success to Drs. 
O. A. Logan and Tiffin Sinks, whose able and practical reports 
wiU do much to place Kansas in its true position before the 
world. 

Major F. Hawn has given the survey the full benefit of his 
intimate and extensive knowledge of the State and its re- 
•sources, and the collections made during his previous explo- 
rations, in connection with the lineal surveys of the General 
^Government. His reports are full of scientific and practical 
information. 

Very respectiuUy, your obedient servant, 

6. O. SWALLOW. 

Lbavbnwobth, January 8, 1866. • 



INTRODUCTION. 



WHAT A GEOLOaiCAL. SURVEY SHOULD ACCOM- 

PLISH. 



A geological stir vey should determine : 

Ist. What rocks occupy the country, their relative position 
.and thickness, to what systerm and forrruitions they belong in 
the geological series, and the areas occupied by each forma- 
tion. 

2d. It should determine the mineral and fossil contents of 
eftch formation. 

3d. It should particularly describe and point out the char- 
acters and position of each rock and mineral deposit which 
inay be useful in the economical and industrial pursuits of 
life. 

4th. It should point out the value and uses to which each 
mineral deposit may, be applied in the industrial arts. 

6th. And suggest such improvements in mining and work- 
ing the valuable rocks and minerals as the facts developed 
may indicate. 

, 6ti[i. As the soil is the most valuable of all the mineral for- 
mations, it should be particularly described, its varieties des- 
ignated, and the adaptation of each to the staples of the coun- 
try ; and such improved modes of culture as the soils and cli- 
mate and scientific deductions indicate as important, should 
be noted. 

7th. The trees, shrubs and herbaceous plants should be ex- 
amined, and their uses designated. 
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8th. *The climate should be investigated in its relations to 
health f and the industrial arts, particularly that of agriculture ; 
as success in that more than in any other pursuit depends up- 
on the weather. 

To all of these particulars we have given oxur attention, and 
pushed our investigations as fpr as the time and means at our 
disposal would permit. 

To the soils and climate,* in their relation to agriculture, we 
have given particular attention. So important is it to pre- 
serve our soils in their primitive richness, that the farmer 
should press into his service every deduction of experience 
or science to aid in securing the best possible results for his 
agricultural labors. 

But some men are faithless as to any real substantial aid 
jfrom scientific sources. Various causes have led practical 
men to this state of feeling. A few of the most important 
may well be examined. 

1st. Many shallow men, incapable of success in any pur- 
suit, who would be scientific, have become scientific quacksi^ 
a^d h^ve, by a kind of brazen science, won their way to tewair 
porary favor. The contempt which all sensible and practical 
men m^st feel for such pretenders, has, to some extent, been 
exercised towards science itself. 

Sid. Many distinguished* scientific men have never xnade 
any apparent practical use of the vast fund of scientific knowl^ 
edge which they have acquired. Nor is it strange that nu® 
successful in interrogating Nature, should become so absQih- 
ed in the delightful pursuit, as to forget the many api^icatipns 
of their scientific knowledge by which human industry, wealiii 
aiad happiness might be promoted. 

3d. But the most prominent cause is, that science has ]i^ot 
been rightly understood. Many have supposed it the ]3pes9 
^j^ories, fine-spun from the imaginations of learned men^ 
withoftt auy foundation in fact or experience; whereas, mit 
epce, properly understood, is but a cla8^llcatk)» of aUkacn^ 
%^T— aU the experience of all the pa^t— «a an^n^ ajd 

*See Dr. Sinks' able report on our climate. 

t Tlxia deportment ia ^«W jpresented in Dr. l^ogaji'a. report. 



ji&iaeflifiea fisito fx^imi^t aUihose gneat {(linoipies wlnfehiU)^ at 
tix0 dBcmadatioti o£ tbe fnractical parsaite of life. 

W^e ofteaa bear that " Experience is more valuable iii|iti«(iir 
<ei^e." Bat science is the van/ e^enee of <M .expeyimaek 
Stit Bajs one, ^^ It is impossible to exhauBt the inexhamtt 
ble soils of our glorious praijrieB." It may appear so at fins^ 
and for many years ; but science and reason both conclusive- 
ly show that the modes of cultivation usually adopted in the 
West, will gradually exhaust the soU, and impoverish the own- 
er and the State. Many of the richest portions of the older 
States have long since known and felt the discouraging and 
demoralizing effects of exhausted soils and worn-out lands. 
And yet many of our farmers are so cultivating as to hasten 
the time when we shall have the same sad experience. Now, 
therefore, while the State is new, and the soil in its primitive 
vigor, eveiy farmer should adopt such modes of culture as 
will not only preserve but increase the fertiUty of his lands. 
While merchants and capitalists are exhausting all the re- 
sources of science to increase the profits of their investments j. 
while physicians, and lawyers, and theologians, are founding 
schools to make their professions learned, skillful and power-: 
ful, and to give them the advantage of all the learning and 
experience of those who have gone before, and of all of every 
country who are now most successful, the farmers virill do\«rell 
to imitate their example, and adopt the best means of obtain- 
ing the knowledge and experience of the best farmers of all 
ages and countries ; and found schools where their sons may 
be thoroughly educated and prepared for the duties of the 
husbandman. 

Some may say, and even believe, " They want no seierUiJic 
agricidturey no iook farmingy But if subsoil plowing will 
protect his crops from droughts and excessive rains, it matters 
not whether he learn that fact from books or the experience 
of his neighbors. If grape culture be more profitable than 
hemp, the resi^ will be the same whether the art of culti- 
vating the vineyard be learned in the Agricultural College at 
Manhattan, or among the vines and wine presses of our gmpe 
growers on the Missouri and the Ohio. 
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The sdenoee which should be taught in agricultnral schools 
and books are the known facts discovered by the experience 
of all. the &nners from Adam to the present day, and the 
principles and laws governing the mineral and vegetable 
kingdoms, and the climate, which have been discovered and 
Implied by men of genuine science. 



SECTION OF THE ROCKS IN EASTERN KANSAS. 



SYSTEM L— QUATERNARY. 

% 

rOBMATTON o.-ALLUVIUM. 

No. 1. — Soil — everywhere, 1 to 6 feet. 
No, 2. — Sand bars — ^Missouri and Kansas rivers, 10 to 20 feet. 
No. 3. — ^River bottoms : Sands, clays, pebbles and vegetable 
mould or humus — all streams, 20 to 30 feet. 

FORMATION 6.-B0TT0M PRAIRIES. 

No. 4.-— Sands, clays and marls — ^large streams, 25 to 30 feet. 

FORMATION c. -BLUFF. 

No. 5. — Siliceous marls and sands — on all the highlands, un- 
der the soil, 1 to 150 feet. 

FORMATION d.—DRIFT. i 

No. 6. — Sands, pebbles and boulders — ^generally distributed 
under the strata above named, and resting upon the 
consolidated sti-ata below, 1 to 20 feet. 

SYSTEM II.— TERTIARY. 
In Western Kansas, but not yet examined. 

SYSTEM III.—CRETACEOUS. 

In Central Kansas — but partially examined. 
No. 1. — ^Brown ferruginous yellow and buff sandstone ; gen- 
erally classed as cretaceous, but saw no proof of its 
age ; hills south of Kansas river, near the mouth of 
the Saline, heads of Fancy and .Cottonwood ; 295 
feet. 

2 
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SYSTEM IV.— TRIASSIC ? 

No. 2. — ^Brown, sandy shales and marls,* with thin beds of 
earthy carbonaceous matter, or impure coal, 15 feet 
Locality, same as No. 1. 

No. 3. — Brown, red, buff, gray and mottled sandstone, 76 
feet. Locality, Kepublican, Smoky Hill, Cottonwood 
and Fancy creek. 

No. 4. — Brown, drab and reddish marls and shales, 32 feet 
Locality, same as No. 3. 

No. 5. — Fine buff magnesian limestone in thin hard beds. 
Nuculos and BakeoeUiaa? 6 feet Locahty, Kan- 
sas rivei; and Fancy creek. 

No. 6. — ^Red, brown, purple, blue and drab argillo — magne- 
sian marls and shales, 50 to 90 feet. Some of these 
beds are intersected by thin cajcareous plates crQ«i- 
ing each other at angles nearly right, and forming ^ 
cancellated or chambered structure like the canqc!!^ 
lated structure of bones, a hundred times magnified. 
The chambers, or cells, are filled with soft clay, and 
lined with crystals and concretions of lime. LocaJ-- 
ity, same as No. 3. 

No. 7. — ^White, granular and d^Jc gypsum and fibrous selenr 
ite, with marly shale partings, 42 feet Locality, 
Kansas and Gypsum creek. 

No. 8. — Red, blue, drab and purple marls and shales, 36 feet 
Locality, same as No. 7. 

No. 9. — White and colored gypsum, and selenite interstrati- 
fied with various colored marls, 27 feet. Locality, 
Kansas river. 

No. lO.f — ^Blueish and brownish drab shales and cancellated 



*A minate description of each stratum of the Triassio, Permian and Carhonifer- 
oos systems of Kansas, was prepared, together with a fall catalogae of the genera 
and species found in each; but it was found too volun^inous. for the objects of this 
report, and the following abstract was prepared. 

fTheeandstones, limestones, shales, marls andgjrpsuma of Nos. 2—11 were re- 
ined to the Xriassic with a (?) In 1853. The only eTideUQe we 'then had of the age 
of these beds, was their position and litholpj^ical charac^epn, and a QhjiLgle fiyssil 
which could not be distinguished from Nucida Speeiosa, Manater, from the Mnaohel- 
Italic of Blndloch. Subseguent examinations have strengthened, the tivldenoe we 
then had, that this is their true position. Bat still, the pro^of does nQ% Afnoont to ft 
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marls, containing thin strata of gypsum and selen- 
ite, 35 feet. Locality, same as No. 9. 
No. 11. — ^Fine, hard, porous, dark amber colored limestone, 1 
foot. Locality, head of Turkey creek. Fancy and 
Gottonwood. 
Total thickness of the Triassic strata, 338 feet. 

SYSTEM v.— PERMIAN. 

No. 12. — ^Blue, brpwn, purple m^ drab cancellated marls and 

shales, containing beds of gypsum and selenite, 30.^ 

40 feet. Locality, same as ISo. 11. 
Na 13. — Fine hard buff and drab nmgoesian limestone in thin 

beds, NiunilaB and BakveUic^s^ & feet. Locality, same 

as No. 11. 
No. .14. — Brownish and blueish drab cancellated marls, 20 to 

30 feet. Locality, Fancy and Turkey creeks and Q(^ 

tonwood. 
No. 15. — Cancellated Limestone^ 3 to 10 feet. Similar i^ 

structure to the marls No. 6, Bell^ipophons. Locality, 

same as No. 14. 
No. 16. — Concretionary Li7n£8tone^ 2 to 15 feet. This is a 

yellowish-drab argilJo-ma^esian limestone in heavy 

concretionary beds. Locality, same as No. 14. 
No. 17. — Calcareous Conglomerate'^ 1 to 24 feet. Not perma- 
nent. Locality, same as No. 16. 

Nos. 16, 16 and 17. p^s iqto^e^h othe?* by insewsilPlte 

gradations. They are n^ot o^^ found together, and 

a31 well developed^ 
Ijfo. 18.— Black porouja rock, ^1,^4 W^ ftag?nent$ of iofil^ 

wood and other materials, 6 in<?]t^8. LpcaJity, Turkey 

cpeek. 
No. 19. — Drab cancellated marls, iqtei^jb^Ji^^ with blue^ 

green and purple ^halQS, 8 tp 40 feiet Locality, sa^ 

a^No, 14. 



demonstCfi^OD, and the trae relations of these roQias^ niiist remai4in, doabt, (C^^ofl^^ 
clis'coveries determine the matter. Our present knowledge is sufficient fpr all prac- 
tical purposes; for we know ttieir exact poeitioii |ii,^e series of rucks ik Kansas* 
aiid their valuable mineral eon^nts, and thfiplfu^es wbere the g3tP^W Jb^i^j^l^ 

found. 
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No. 20. — Grayish buff Cellular Limestone^ 2 feefc. Locality, 
Fancy creek. 

No. 21 . — Blueish shale, 2 feet. Locality, same as No. 20, 

No. 22. — Hard brown-buff cellular limestone, 4 inches. 

No. 23. — ^Blueish-drab shale, with calcareous concretions, 3 
feet. 

No. 24. — ^Fine blueiSi-drab and buff magneslan limestone, full 
of Permian AcepJvala and Cephalopoda^ 6 inches. Lo- 
cality, Fancy and Turkey creet:8, and Cottonwood. 

No. 25. — ^Marly shales, 1 to 5 feet. Locality, same as No. 24. 

No. 26. — ^Hard grayish and blueish-buff porous oolitic lime- 
stone, full of minute Acephala of Permian types, 1 to 
2 feet. Locality, same as No. 24. 

No. ?7. — ^Brownish-buff m^nesian limestone, '6 to' 12 inches. 
Fossils same as last. Locality, same as No. 24. 

No. 28. — ^Brown sandy shales, filled with AvicuhpeGten Coiea- 

tans, 6 inches. Locality, same as No. 24. 
^ No. 29. — ^Blue and brown shales, Circulopecten Couatans, 6 to 
12 feet. Locality, same as No. 24. 

No. 30. — ^Buff magnesian limestone, 6 inches. Locality, same 
as No. 24. 
Total thickness of the Permian strata, 141 feet 1 inch. 

LOWER PERMIAN. 

No. 31. — ^Brown, red and blue shales, 3 to 20 feet. Numer- 
ous Producti, Orthidrha, AthyriSy Sterwpora, Crirwids 
and Cynododia HseiaUs. Locality, same as No. 24. 

No. 32. — Soft impure brown porous magnesian limestone, 6 
to 8 inches. Locality, same as No. 24. 

No. 33.— Blue and drab marls, 1 to 15 feet. Locality, Tur- 
key and Fancy creeks. 

No. 34. — ^Hard blue and dark buff limestone, Producim, Col' 
hounianus, Edmondia Hawni, Monotis Hawniy Myor 
UfUi^xxd, JPinna^ 1 to 2 feet. Locality, same as No. 33. 

No. 35. — ^Blue and brown marls, 1 to 2 feet. Sometimes 
cheriy. Locality, same as No. 3?. . = - 

No. 36. — ^Blue and brown hard or. soft limestone, 1 toot. 
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Locality, same as No. 38. McnoUa^ SchisaduSy Baha- 
veUias and JHnna^ etc. 

No* BY. — Shales, 7 inches. Locality, Turkey creek. 

No. 38. — ^Hard yellowish-drab magnesian limestone, with dark 
spots and dentritic markings, 1 foot. Monotis^Pectea^ 
Schisodus^ Aviciday etc. Locality, same as No. 37. 

No. 39. — ^Blue and brown, green and red shales and marls, 30 
to 40 feet. Many fossils; nearly all carboniferous 
genera. Locality, Cottonwood, Carey and Fancy 
creeks. 

No. 40. — 1st. ChertyLimesiane; is a brownish-buff magnesian 
limestone, with cherty concretions, 4 feet. Pfoductm 
Cdlhrnniamis^ semireticulaitisf AUiyris mbtUitat 
AreTvasocidaris. Locality, Cottonwoodand Carey creek 

No. 41. — ^Brown and drab indurated marls with chalcedonic 
geodes. Locality, same as No. 40. 

No. 42. — Buff and blueish-gray and brown coarse porous 
magnesian limestone, showing sun-cracks and ripple 
marks, 4 to 12 feet. Arehaepcidaria Orthimia^ Syno- 
dadia, Orinoids and Balcmvs f Locality, same as No. 
40. 

No. 43. — ^Brown and blue marls, 12 feet. Fossils and locali- 
ty, same as No. 40. 

No. 44. — ^2d. Cheriy Limestone; is hard, blueish drab, and 
very cherty, 4 feet. Productua^ Mycdina and Spirifer, 
Locality, same as No. 40. 

No. 45. — ^Brown marls, 8 feet. Fossils and locality, same as 
No. 40. 

No. 46. — ^Brown and buff cellular limestone, 1 foot 6 inches. 
Locality, same as No. 40. 

No. 47. — ^Brown, blue, purple and green shales and marls, 43 
feet. Archaeoddaria^ Athyris and Orinoids. Locali- 
•ty, same as No. 48. 

No. 48. — ^Blueish bluff and brown magnesian limestone. Per- 
mian aoephalaj 13 feet. Loc^ty, Carey and Fancy 
^ creeks. 

No. 49. — BrownVblue, green and drab marls and shales, with 
thin beds, of limestone. Locality, Carey creek. 
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No. 50. — Drab and buff magnesian limestone. Permian 
fossils. Locality, same as No. i9. 

No. 61. — ^Blue and brown shales and marls. Aikyris like 
mbtilitoL. Locality, same as No. 49. 

No. 52. — Fort RUey limestone. This is a buff, porous mag- 
nesian rock, in thick beds. Productvs^ CalhounianuSy 
OrthisiTUi^ Shum/irdi(ma^ Archaeocidaris^ BakevelZiay 
etc., 8 to 10 feet. Locality, near Fort Eiley, Cotton- 
wood and Fancy Creek. 

No. 53. — Blue and brown shales, 6 feet. Locality and fossils 
same as 52. 

Ko. 54. — 3d. Cherty Limestone; is light buff and magnesian, 
40 feet. ProduGtua CcdhounianvSy ArchxwddaiHsj 
Sjpirifer^ like lineatus^ Orthisena like umbracvlumj etc. 
Locality, same a3 No. 52. 

No. 55 — Brown, blue and red shales and marls, 35 feet. Lo- 
cality and fossils, same as No. 54. 

No. 56. — Myalina Limestone ; is a hard, firm brownish-gray 
and buff magnesian limestone. Numerous myalinas 
of Penriian fornis, 4 to 8 feet Locality, same as 
No. 52. 

1S'6. 57 — ^Blue, brown and red marls and shales, 10 to 25 feet. 
Locality and fossils, same as No. 52. 

No. 58. — 4th. Cherty Limestone ; is brown and buff, porous and 
cherty magnesian limestone, 10 to 24 feet. Locality 
and fossils, nearly the same as No. 54. 

No. 59. — ^Blue and drab and brown marls and shales, 8 to 21 
feet. Orthis^ Chonetes^ Area and Crinoids, Locality, 
same as No. 52. 

No. 60. — ^Thin sandy argillo, calcareous shales, full of Per- 
mian Acephala^ 3 feet. Locality, near Fort Riley. 

No. 61. — ^Blueish-brown shales. Chonetes and Prodmtus^ 3 feet 
Locality, same as No. 60. 

N». 62 — 5th. Cherty Limestone; is a light drab and buff cherty 
magnesian limestone, 12 feet, Produdus Calhouni- 
anuSy Chonetes MuGTonaia^ Orhiserva like umiramlumy 
Aihyris like subtita and Crinoids. Locality, ^ame as 
No. 60. 
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llbi 63; — ^Brown, bltteish, drab, green and purple shales and 
marls, 11 to 28 feet. iSyrwdadia hiserialis, Productm 
Natwodij Orthisena Shuniardiana, etc. Locality, 
same as Ko. €0* , 

iHtb. 04. — Impure, brown, porous limestone, with dark dots 
and dendritic markings, 4 feet. Locality, same as 

No.eo. • 

lfti;65.— Blue and brown marls and shales, 15 to 30 feet. 
Locality, same as No. 60. 

Wl^. 66. — Light buff and drab argillo, magnesian limestone, 
in their beds with dark dendritic markings, 15 to. 18 
feet Monotis BSxdBakeveUia. Locality, same as No, 
60. 

H8.6T. — Blue and drab shales and rdarls, 6 feet. Locality, 
same as No. 60. 

No. 68 — ^Hard blue and buff magnesian limestone, contain- 
ing numerous Yermisax Acephata, 1 to 3 feet. Local- 
ity, Cottonwood and Clark's creek. « 

iy&. 6&.— Drab shaley marls, 5 feet. 

No. 70. — Hard blue and drab, mottled porous limestone, 1 to 
6 feet. 

Woi Tl. — Brown, blue and reddish marls, 6 feet. Locality, 
Clark's creek. 

No. 72. — Bliieish-gray limestone, 3 inches; Locality, Clark's 
creek. 

No. 73. — Brown or purple mottled shales, 7 feet. 

No. 74. — Hard brown and blue limestone, 10 inches. • 

No. 75. — Blue shales, 6 inches. 

No. 76. — Soft blue and gray coraline limestone, 3 feet. Lo- 
cality, Cottonwood and Clark's creek. Monotis SaUij 
and Americana^ Productm Norwoodi^ Synocladia 
hiserialis^ Thamuiscus deebius? Edmondia Hardni^ 
PhUlipdob CUftonoum^ etc. 

N^o. 77. — ^Blue, brown and purple shale and marls^ 9 feet. 
Locality, same as No. 76. 

No* 78. — Gray and drab porous limestone, 2 feet. Locality, 
same as No. 76. 

No* 79. — ^Blue, brown and purple xaBxh sojpie very much 
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cancellated, and a few beds of thin limestone, 38 feet 
Chonetes^ Prodactiis^ Castatoides, OrthisenaMmaurien- 
^andumiraculum? andSynodadmjaiidArchaeocu^ 
ris and EuompTwluB. Locality, same as No 76. 

No. 80. — FusvUna Limestone, 6 feet. Buff, porous and 
magnesian. Prodtuius^ Chonetea^ AUorisnuiy FumUna. 
Locality, Manhattan, Cottonwood Falls and Mill creek. 

No. 81. — ^Blue, brown, purple and green shales and marls, 
with calcareous concretions and thin consolidated 
strata, 31 feet. Monotis^ Edmondia^ Myalinay Pecteny 
AUorisTim^ and BeUerophon\ nearly all Permian types. 

No. 82 — Cotton Rock^ 5 feet. A light cream-colored ar^o- 
magnesian limestone ; sometimes in thin beds, with. 
shale partings. • It has numerous dendritic marking. 
SpirifeTj Athyris^ Fvmlina^ Productm and Ormoids* 
Locality, Manhattan and Mill creek. 

No. 83. — ^Blueish brown marls, 1 foot. 

No. 84. — Dry lone Limestone, brown concretionary and can- 
cellated limestone, 6 feet. Synodadia biserialiSy Spit- 
iferpZano-convexaj etc. Locality, same as 82. 

Nos. 82, 83 and 84 are sometimes represented by a blueish- 
gray and buff, porous magnesian limestone ; upper 
beds thick below; thin beds separated by cellular 
partings, containing numerous Permian AcepJuda and 
ZaphrerUU and small Spirifer. Locality, Cottonwood. 
Total thickness Lower Permian Strata, 663 feet. 
Total Permian Strata, 704 feet and one inch. 

SYSTEM VI.— CARBONIFEROUS. 

FORMATION a.— COAX. MEASURES. 

UPPER COAL SERIES. 

No. 85. — ^Brown indurated and cancellated marls, 2 feet 6 
inches. Spirifer plano-convexa and cameratus^ Fusur 
lina^ etc. Locality, Manhattan. 

No. 86.— Hard buff and gray limestone, filled with fragments 
of fossils, 1 foot 3 inches. Locality, same as No. 85. 

No. 87. — ^Buff and brown and blue marls and shales, 8 feet 
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Jfo. 88. — ^^Impure, soft, brown and buif argillo-magneafan 

limestone^ 5 feet. Locality, same as No. 85. 
No. 89. — Brown shaly marl," 1 foot. 
No. 90. — ^Blue and brown mottled limestone, 1 foot." 
No. 91. — Brown ?tnd drab, green and pnrjdQ mark andohalos, 
19feet. HetmaTVN^mLjFORA, Monotis and Ednwmdia. 
No. 92. — ^Fine drab magnesian limestone, 10 inches. 
No. 93. — ^Blue, green, drab, brown and pniple sbalefl aiod 
marls, and sandy shales near the top, and black slat^e 
near bottom, 38 feet. AthyrismbtitUay Archaeocidaris 
acidmtm. Locality} same as No. 85. 
No. 94:.— Brown sandy shales, 6 feet. Locality, same as No. 

85. 
No. 95. — ^Brown calcareous sandstone, with crystals of calc 

spar, 3 to 4 feet. Locality, Manhattan.. 
No. 96. — Fulmlma ShaieSy 12 feet. Dark blue mariey shale; 
nimierons carboniferous -ffracA«<>p(?c2aj. Locality, Mapi- 
hattan, Cottonwood and Mill creek. 
No. 97. — ^Black slate, 1 foot. Fish sccdes and Dismia Mis- 

sourienm. . ' . 

No. 98. — Coal, 1 to 3 incliee. Locality, Manhattan and Mill 

creek. 
No. 99. — Lnpiti'e brown limestone, 1 foot. Fish teeth, 
Na 100.— Blue and brown shales, 5 feet. , ^ 

No. 102«— Impure buff magnesian limestone; many FviSi- 

UnaSy 1 foot. 
No. 103. — Kue, brown and purj^e shales, 25 feet. 
No. 104.^ — ^Hard blue limestone,* 1 foot Produotua and 

Orinoids. 
No. 105. — Black, brown and blue shales, 2 feet. 
Ko. lOC.^—Impure blueigh-brown limestone, 10 inches. Hy-^ 
dranlic. , ProduGtitSy Chonetes^ Spirifer and OriM- 
sina. 
No. lOT. — ^Blue, brown and purple marls and shales ; some 
sandy shales in the strata, 35 to 43 feet. Locality, 
same as No. 98. • 

No. 108. — ^Hafd, drab, blneish and porous magnesian lime- 
I dtone, 2 feet to 3 feet 6 inches. Fermian Aoephala. 

No. 109. — Drab, blue and greenish marls, often filled or re- . 
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placed by black, white, buff and yellow selenite, 1 
foot 6 inches. Locality,, same as No. 98. 

No. 110. — ^Impore dark brown shaly limestone, 6 inches. 
Carboniferous fossils. 

No. Ill,— Dark bluQ |md drab shales, 2 ^feet. • • -' 

No. Il2. — Impure shaly limestone, 10 inches. Fucoids. 

No. 113.— Blue shale, 1 foot. 

No. 1X4. — Coal, 1 to 3 inches. 

No. J15. — Blue shaje, 2 f^et 6 mches. 
' No. 116. — Oxide of iron, 3 inches. . . Loc0.1ity, Mill creek. 

No. 117. — Impure browti rnagnesiari limestone, 1 foot. 

No. 11 8. — Blue and brown argillo-arenaceous shales and 
marls, 17 feet. Locality, same as No. 98. 

No. 119. — Blue and brown impure limestone (Hydraulic) 1 
foot 3 iiiches. , * 

No. 120. — Blue, brown and black shales, 9 feet. 

No; 121. — Blue and drab magnesian marls, containing crys- 
tals of black selenite, 15 feet. Numerous AoephoHa 
and Cepholopoda. Some like Permian types. Local- 
ity, Zeandale and Mill creek. 

No. 122.-^Hard crystaUine grayish-blue limestone, with black 
dots and dendritic markings, 2 to 10 inches. Numer- 
ous small Acephala and Cephalopoda. Some like 
Permian types. Locality, same as No. 121. 

No. 123. — ^Blue, drab and brown magnesian shales, 6 feet. 
Fossils and locality, same as No^ 121. 

No. 124. — Hard fine reddish-brown and gray spotted lime- 
stone, 2 feet. ' * 

No. 125. — Drab, bluci and brown grayish shales, 4 to 6 feet. 

No. 126. — Buff and brown solt argillo-calcareous sandstone. 1 
foAt 8 inches. ' The lower part is calcario-magnesiaii, 
full of chocolate-colored pores, and small masses of 
oxide of iron. Colors and pores arranged in thin 
strata, which separate on exposure. Locality, Mill 
creek. . ' , 

No. 127. — Green, drab and purple shale*, 12 feet. 

No. 128.--Impure brown porous limestone, arid gi-eenish-drkb 
' I»orOus marls, 1 foot 6 inches to 2 feet. Produdns. < 
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Retziaj Spi/rifer^ Orthisena^ etc. Locsdify, same as 
No. 121. 
No. 129. — ^Blue, htovm and {>nrple shales andwiarls, 33 feet. 
Fossils and localityj same as No; 121. 

No. 130.— Coal, 4 to 10 inches. ' . 

No. 131.— Fife clay, 6 inches. ''; 

No. l82.--^Brown and blue sandstone and shale, 21 feet J Lok 
cality; Mill creek. 

No. 133. — ^Impnre brown and greenish-gray' hydraulic lime- 
stone, 1 foot 3 inches. 'Produdwi, Chmeies^ ' Pinna 
zndiFumlma. ' Locality, same as No. 132. 

No. 134.— Blue argiHaceotis and Bandy shales, 6 feet. 

No. 135. — Chaetetea Limestone^ Q feet. This is a fine, hard 
porous impure limestone, varying in color from gray 
through ochreous-browii to chocolate. The lower part 
• Js firm and brown, and tihe upper beds are blue and 
argillaceous, Fusfulina^ Myalina^ Zaphrentis^ Onn^ 
oids and Chaetetea in irregular masses, or formed 

. ^ around a Zaphrentis or Crinoid column. Locality 
Mill ereek and eastward, 

No;186.— Brown and blue shales and maris, with calcareous 
con^r^tionsarid bands of kidney ore, 45 feet: Local- 
ity, same as No. 135. 

No. 137. — ^Brown aud blueish-gray limestone, in one bed, 1 
ioot ^ \m^\ie&, Ohmteks 9XiA{M^ 

No. L38.— Blue and'brown shales, loVeet. 

No. 189.-rHard <iark-brownochreous limestone, 2 feet. Lo- 
cality, near Baptist Mission. 

No. 140.— Shale, 5 feet. Locality, same as No. 189. ' " ' 
Total thickness TJpp* ^o^serfes, 991 feeti inch. 

CHOCOLATE latEilKill^ SUISS. . 



'^o.'Wi.—Ckmlate Lhnestme^ 6 feet. This is a coarse, 

rough, porous gray and chocolate limestone, full of a 

very large, ventricose Fusftdma; Productm Amm- 

canus, Qdhounianus and Cara^ Zc^rmtis and Onn^ 

' aids. "Locality, Mill creek ^nd eaW.ard. " / ' ^* 

^^'1*2.— Slue and brown, sandy 8haJ.es>ll feet. * ^I^ossils and 

*' * locality, same as No. i34. ' ' ' ' 
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No. 148.-11111 brown impure limostone and calcftreoos sand- 

stonee, with shal^ partings, 8 feet. ' Locality, Verdi 

gris Falls and west of Baptist Mission. 
No. 144. — ^Purple and blue sbales^lSfeet. Locality, same as 

No. 148. 
No. 145. — ^Brown micaceous sandstone, 3 feet 
Na 146. — ^Blue, drab> red and gray limestone, passing into 

sandstone, 8 feet. Numerous €t>ral9 and Brachioffoda. 
No. 147. — ^Brown shales, 3 feet. 
No. 148.-r-Bituminous dialee, 4 feet ; 

No. 149. — Gray, buff and brown limestone, passing into brown 

sandstone below, in some plac^ 9 feet Numerous 

Cbmfoand Brachiqpoda., 
No. 150.— Brown shales and sandstanea, 9 feet. Numerous 

(hrals axii JSra^icfpoda. 

Total thickness Chocolate Limestone aeries, 79 feet. 

J5TANTON LIMESTOmE S£BIKS. 

l>(o,15i.—Sianim Limestone, 6 to 28 feet Rather coatse, 
drab magnesian and brown limestone. : Preducbus 
Amerioanusy Athyrii Sub^iUa and Ar€iha£0€idom8, 
etc. Locality, Mission creek, Marais des Cygnes and 
Verdigris. 

jj()^ 152. — ArgiDaceous shales and sandstones, 8 feet. Local- 
ity, M^rais des Cygnes and Verd^ris. 

No. 153.— Blue pyritiferous shales, 9 feet Locality^ Verdi- 
gris. , . ' . 

l^o. 154. Bituminous coal, 1-foot to 2 feet 6 inches. Locaii 

ty, Marais des Cygnes and Verdigris. 

No. 155. — Gray and brown sandstone and shales, 12to60feet. 
Locality, same as No. 154^ 
^ Total thickness Stapton Limestc^ne series, 74 fi^t. 

OA.VK bock: siaaiEs. 

No. 156.— 6W^ Limeskme\ 15 to 30. feet Blueish-gray and 
brown jointed limestone, with marly partings,' in 
placee. Spirifer fumiplioata^ ProSuotMSj Aihyrii^ 
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Orirwids^ etc. Locality, Beaver and Siigar creekg,^ 
andatTopeka. '^ 

No. 167. — Emstdn Somdstme; 16 a blue, brown and gray 
sandstone and shale, 46 to 60 feet. Locality, same 
* as No. 156. .1 

Total thickness Cave Rock series, 75 feet \ 

SPRING ROCK SERIES. ' 

No. 158. — Gray limestone, spotted with brown, in thin irreg- 
ular beds, 2 feet. Locality, same as No. 166. 

No. 159.— Sandstone and shal^es, 15 to 25 feet. Locality, 
same as No. 166. 

No. 160. — Coal,4to8 inches. Locality, BullandlSiiddlecreekiB, 
Miami connty. 

No. 161.-^Fire cky, 4 feet. Locality, same as No. 160. 

Nob. 15d, 160 and 161 are often replaced by a blue- 
ifiS-brown shale, filled with calcareons concretions. 

No. 162. — Spriftg Rock; is a hard blueish-gray aad brown 
# limestone, 2 feet 8 inches to 4 feet. Locality, Beaver 

creek, Marais des Cygnes, and Johnson's coal-b^d^ 
west of Topeka, and Lecompton. 

No. 163.— Brown sandstones and blae shales, interstratified, 4 
to 38 feet. Locality, same as No. 162. 

No. 164. — Bitnminons coal, 6 inches to 1 foot 6 inches. Lo- 
cality, west^f Baptist Mission, at Johnson's coal-bed, 
west of Topeka. 

No. 165. — ^Pire clay, 1 foot. Locality, s^-me as No. 162. 

No. 166. — ^Blne shales and brown sandstones, and: bands of 
kidney ore, 35 feet. Locality^ west of Baptist Mis- 
sion, at Lecompton and Beaver creek. 
^ Total thickness Spring Eock series, 88 feet 2 inches. 

. ■.. -• r 

WELL ROCK SERIES. 

No. 167. — ^Blue and gray limestone, and porous chert, in thin 
beds, interstratifiedwithshales,5to7feet. ^prnfefy 
PMhus^^ Aihyrie, etc. Locality, Lecompton, Mid* 
die creek and Marais des Cygnes. 



/ 



22. ^ GEOLOGIOAl* SURVEY. 

No. 168.— Blue shales, 13 feet.. Looality, same as No. 167. 

^0,1^^.— WeU Bocky 10 to 48 feet Lighfrgray and hard 
. brown limestone, with ch^rty concretions. When 
folly developed, the upper part is coarse and porous, 
in heavy beds. Numerous corals and BracMopoda. 
Lo&lity, Paris, Gamett, Ottawa, Leavenworth and 
Sugar creek. 

No. 170.-^Brown and blue shales, and fine blueish-gray lime- 
stone, interstratified, (in places al shale,) 2 to 6 feet. 
ProcMmy Ckomtes, Spvtifer^ Corals and (Mnoids. 
Locality, saoijs as No. 169. 

No. 171.'— Bituminous shale, 6 feet 6 inches^ Discina^xiA 
Turbo. Locality, same as No. 169; 

Noi I72.r-Hard> fine blue limestone, 1 ft)ot 3,inclies to 3 feet. 
Spirifer Uneatus. Locality, same as No. 169. 

No. 173wr-Blue and brown shales, 1 to 4 feet. Locality, same 
. a^No. 169. : 

Ncu 174.^— Brown end gray cherty limestone, with febale part- 
ings,* 10 to 15 feet. Numerous coi^ and Brochio- 
pidizi Locality, same as No. 169. : ^ 

Na 175i^— Blue and»browushales, and browA and gray shales 
and sandstones, with, bands of iron ore, 75 to 100 j 
feet. Locality, sariae as No. 169. . ' 

No. 176. — ^Bituminous coal^ I to 6 inches. Locality,- Center 
creek; west of Lawrence; . 

Noi 177;— Brown, green and purple shades and marls, and 
buff and gray sandstones, 55 to 90 feet. Locality, 
same aa No. 169. 
Total thickness Well Rock series, 238 feet 6 inches< 
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n 

No. 178. — ^Hard,firm |)lue limestone, with jointed structure, 2 
to 4 feet. Spirifer Imeatusy Athyris svitUita and 
.. Cmwid^. Locality, Sugar and. Mine creeks^ Linii 
/ * ;,. countyi- 

]Sp&i79.— tBpowii sandstones and blue shales, and .bands of 
iron ore, 38s. to 51 feet. Locality, same as. No. 178. 
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No. 180.^— Bitummous coal, 2 in<jhes. Locality, same as No. 

178. 
No. 181. — ^Blueand black shale, 3 feet. Locality, same as. 

No. 178. 
No. 182. — ^Bitmninous coal, 1 foot 8. inches to 2 feet 9 inches. 

liocality^ same as No, 178. 
No. 183.— Black shale and fire clay, 3 feet. Locality, Linn 

. county. 
No. 184. — Lnpure brown and blueish-gray limestone, 6 feet. 

Spirifer^ Productus^ Gwnetes^ Myalinot., Pecten^ etc. 

Locality, Sugar creek and Lawrence. 
No. 185.-^Buff and brown, regularly stratified, sandstone, 45 

feet. Locality, Muddy creek, Linn county. 
No. 186. — Blue shales Jind marls, 25 feet. Locality, Mound 

City and Muddy creek. 
No. 187. — Brown and blueish-gray limestone, witli shale part- 
ings and numerous fossils, 12 feet. Locality, same as 

No. 186. 
No.»188. — Blue and *brown9haly marls-, 2 feet. Locality, 

Marais des Cygnes and Miue creek. 
Na 189^— Fine blueish-drab concretionary liraestonC; 4 feet. 
• . Locality, same as No. 188. 

No. 190. — Brown and blueish sandstone and shales,"^ 45 feett 

, Locflity,sami?:asNo. 188; 
No. 191. — Coal, 1 foot to 2 leet 6^ inches. Locality, same as 

• No. 188. ' ■ '. 
No*, 192. — Black slate and fire clay, 2 feet. 
No. 193. — Blueish-drab compact limestone, with very large 

masses CkaeteteSyS feet. Locality, Marais des Oygnesi 

a»d Indian creek. 
No. 194.— Brown and drab shales, containing numerous cal- 
careous concretiQnSj 15 feet. Locality, Mill creek, m 
. Bourbon county. 
No. 195. — ^Blue, green, brown and chocolate shales and marls, 

80 feet. Lo«dity,same as No. 194. 
NoiildJftrr-SftttdysbideB^.lOfeQt Loeelity^same as No. 104. 
Nd.lST.— B¥bt«Ti^alid dnff1t)t6#ttiat-arab B^d^tie, in.' re^tj'-' 

- '-^ •> '' -^ ' ^ -i • ' - -■' ' u:jj :.,.r;..-i^.. ...^ — ■.::. . ■■/ ; ;•:>• 

*Miaeereek lead mined are in Uteseroclu. . . . i 

4 
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lar beds, 11 feet. Calamites. Locality, same asNo^ 

194. ' 

No. 198. — Brown and drab sandy ghales, 8 feet. Locality, 

same as No. 194. 
No. 3.99.— Blue shales, with bands of kidney ore, 17 feet- 
No. 200. — ^Bituminous and pyritiferous shale, 1 foot. 
Nos. 194 and 200 are represented by 45 feet of blue * and 

brown shales, with bands of ^kidney ore'on the Marais 

des Cygnes, at Eoof s coal bed. 
No. 201. — Coal, 2 to 3 feet. LocaUty, same as No. 194, and 

Marais des Cygnes, and at Mound City. 
No. 202. — ^Fine clays and shales, 5 feet. 

Total Marais des Cygnes Coal Series, 303 feet and 

4 inches. 
Some of the strata may be duplicated in this series, as they 
are very much disturbed where the sections were made. 

PAWNEE LIMESTONE SERIES. 

No. 203. — Pawnee Limestone ;* is heavy bedded, porous and 
compact, coarse and fine, drab, brown and'blueish- 
gray, cherty, concretionary and mottled, 20 to 35 
feet. C^aetetes^ Orinoids^ etc. Locality, Indian and ' 
Pawnee creeks, and south to Bone creek. 

No. 204. — ^Dull brownish-blue hydraulic concretionary lime* 
stone, with pyritiferous shale partings, 6 feet. Local- 
ity, same as No. 203. 

No. 205. — ^Black slate, 2 to 4 feet. IHscinas. Locality, same^ 
as No. 204.^ . • 

No. 206.-^Blue and brown argillo-sandy shales, 5 feet. Lo- 
cality, on the Marmaton, above Fort Scott, and Indian^ 
creek. 

No. 207. — ^Lnpure black shaly limestone, fuU of fossils, and 
bed of con^nrconej 6 feet. Locality,, same as No. 



• 39ke lower part'Of this limeetone is almost exactly like the Fort Scottliimestone, 
Mill In Uthdlogicta characters and IbBsOs; hence it is Tery difficult ta distbignlsh 
tHen 'Vlien the npper gE»y liecis of Uiis limestone and the shales 1>elow axe tiot ex>> 
PQsed^ Between Indian creek and the Mannaton, both oflhese rocks crop oat in 
OMVOilieroiuraYines and slopes, and they are yery much broken and distarhed, 
naUng it almost impossihle to make a correct section between those streams, with- 
out tliis knowledge of the simnarity of these limestones. 
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No. 208. — Blue and brown argiUp-Bandy shales, with thin 

bands of brown Kmestone and septaria of iron ore, 

34 feet. Locality, Indian and Wolverine creek. 
No. 209. — ^Blaxjk, impure shaly limestone, [full of fossils, 1 

foot. Spmfer^ Prochictus and Chonetes, Locality, 

same as No. 206. 
No. 210. — Coal and coal smut, 6 inches. Locality, same a^* 

No. 206. 
No. 611.— Brown and blue argillo-sandy shales, with a few 

bands of iron ore, 25 feet. 

Total Pawnee Limestone Series, 112 feet and 6 
. inches. ' . 

' FOKT SeOTT COAL SERIES. 

No. 212. — Fort SooU Idmestone ; is a blqeish-drab and brown, 

irregularly bedded limestone, with many JProducH^ 

ChoneteSyJ^r^era, etc., '8 to 18 feet. ][i0eality, Lit^ 

OasLgej Fort S«ott, and south to tiie Drywood an^ 

^ Bone creek, and west to the Neosho. 

No. 213. — ^Dark-brown shales and marlites and iron-stone, 2 
feet Locality, same as No. 212. 

No. 214. — ^Black slate, 4 feet 6 inches. Locality, same as 
No. 212. 

No. 215. — ^Ooal, 6 inches. Locality, same as No. 212. 

No. 216.-r-6ray, blue and Thrown fire-clays and shales, 5 to 
8 feet. 

No, 217. — Lnpure brown and ^rab hydraulic cbncretioniary 
' limestone, in one thick bed, 6 feet J^vduetusy Spi- 
rifeTy Onnoidsy etc. Locality, same as 212. 

No. 218. — ^Black slate, containing large concretions of iron- 
stone, 4 feet. 

No. 219. — Coal, 1 foot 4 inches. Locality, same as 212. 

No. 220.— FireHjlay, 4 feet 

No. 221. — ^Impmre brown mottled limestone, 2/eet /^pm/oii 

Kke Oam^ratmy \mi new. LocaKty, only on Diy- 

"*.... wood. ■'/ . '...-'.••..' ■ ■' \ ''-(-. 

No. 222.— Drab and bluadi flwl-clays, 12 feet' This* beiJ 
often passes into sand-stone or sandy sh^e^.. I^o€al>- 
ity, same as No. 212. 

4 



26 GEOLQGIOAL SUBVET. 

I 

No.'223,— Blue, brown and drab argilio-sandy shalea and 
sandstones, with numerous beds of good iron ore, 
87 feet. jLooolity, same as No. 212. 
Total Fort Scott Coal Series, 142 feet and 10 inches. 

FORT SCOTT MARBLE SERlfeS. 

No. 224. — Hard, fine, black limestone, 3 feet. Localitj", Lit- 
tle Osage, near State line. 

No. 225. — Black slate, 5 feet. Locality, same as No. 224. * 

No. 226. — ^Blue and yellow shale, 7 feet. Locality, same as 
No. 224.' ' • 

No. 227^ — FcH Scott Marble ; is black, with numerous yel- 
lowish veins and crystalized shells, and it weathers 
, brown. It takes a good polish, 1 foot 6 inches. Lo- 
cality, Slick Rock Ford, on the Marmaton, and on 
Moor's Branch, above the Military Ford. 

No. 228. — ^Bltte and brown shales,*! foot 8 inches. 

No. 229.— Blafek slate, 2 feet. Locality^ same as No. 227. 

No. 230. — Coal, good, 2 feet 6 inches. Locality, Little Osage, 
below State line. 
Total Fort Scott Marble Series, 22 feet 8 inches. 



No.23i:— Long slope to Middle Fork of Cow craek,-probably 

sandstone and shale, and two beds of coal 1 and 2 

feet in thicknefis, 25 to 50 feet: 
No.'232:-^Brown stodstone and sasndy shales and iron ore, 

10 feet, Locality, Dorsey's^ on Middle Fork Cow 

oreek. ^ 
No. 233. — Brown, and blueish argillo-sandy shales with dark 
'. pactings. Locality, same as Nb. 232. 

... " i II ( • — _ I II ■ • ■! ■~. I I II * I I I I I « 

*The Soatheastem part of the State* the only place where the lower coal rocka 
60IIM tdt|(e snrfliMft, is 00 lerel, and the slopes are so geuHe, and the soft shales 
a^dssh^j|(9nMiaria.804khiiiidaiit; that the ro<^ are but^nvely exposed; and the 
ezpioisarefi are so small and so far firom each other» that it is very difficult to malE6 a 
connected section with absolute certainty . We coold expect to make only sa ap- 
mroximatioiito a oonaected seetioii in th« f&w d^ys. devoted, to this intercstioxg xe-f 
gion. Bat wheneVer any oncertalnty exists in the roclcs or their connections, it is 
fiUly indicated in the text. If more time could be devoted to this region, a con- 
nected section could doubtless be made of tliU important part of the Coi^l Series. 
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No* 234. — Bituminous coal,* 5. to 7 feet. Locality, Borsey's 

coal bank. 
No, 235.— Slope on East Fork or Little Cow creek, 10? feet. 
No.336,T-Hard brown and gray sandstone, in tWck beds 

and jointed structure, and shale, partings, 20 feet. 

Locality, same as No. 235. 
1^0. 237. — Sandy and argillaceous shales, 10 fej^t. 
No. 238.— Coal and Smut, 2 lo 6 inches. 
No. 239.— Shales and sandstone, 5 feet "Locality, Militai^y 

Ford, en Cow creek. ^ . 

No. 240.t— Red and brown shales, with kidney ore, 20 feet 

Locality, Shawnee crfeek.^ 
No. 341. — Brown,, h^^d, ripple-inarked sandstone, with shale 

partings, 9 feet. Locality, Brush creek and Mound, 

six miles west of Baxter's Springs* 
No. 242.— Blue and brown, shales, with blaek partings and 
. numerous beds of iron ore, 35 feet. Locality, same 

asNo.'241. 
No. 243.^-OoaI and coal smut, 2 tj^ 4 inclies. Locality, same 

asNo.W. ... 
No*844;:-i--Blue aiid brown shales, 50 feet. Locality, saraeas 

A, No. 241. 
Nx)i''a45*--Slope,^^'probabIy sandstone and shales, 20 to 30 

^ feet;- *"■ 
No. 246. — Brown micaceous sandstone ;>anleinfegular, thick 

soft beds, and some shale pakings belis>w, 40 feet 

CcAamites. Locality, Neosho, 3 to 5 miles above 

State line. 
No. 247.7-Coal, but partially seen ; probably same as the three 

foot bed on branch of Cow creek, west of the .Mili- 
tary Ford, 3 ? feet. Locality, same as No. 246. 
No. 248. — Gray and brown sandstone and kidney ore, 2 feet. 

Locality, on the Neosho, at the State line, and 3 miles 

above. 
No. 249.— Blue shales with black partings, and many bands 

of iron ore, of which hundreds of tons are washed 

* We saw but four feet of this coal, as the bank was caved in, but it is reported to 
be BOTen or eight feet thick in places. 
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out here, 12 feet 2 inches. Locality, same as No- 
248. 

No. 260. — Black and gray calcareous shaly limestone, fall 6f 
fossils, 8 inches. JProdtieticSj Ohonetes^ OHhiainay 
SprnfeTj GoralSj Crmoick, etc. Lo\»lity, same ae 
No. 248. 

No. 251. — ^Blue and black shale, 2 feet. Locality, sime as 
No. 248. ' ^ 

N'o. 252. — Coal, 6 to 10 inches. Locality, same as No. 348. 

No. 253. — Blue, brown and black shales, 17 feet. 

No. 254. — Space in which the rocks were not seen, ^ ? feet- 
Total Lower Coal Series, 353 feet. 
Total thickness Coal Measures in Southern KansaSp 
2,000 feet. ' 

FORMATION c.~LOWER CARBONIFEROUS. 

No. 256. — Slope, covered by fragments of chert and cherty 
ferruginous conglopierate and days, 10 feet. Local- 
ity, Baxter's Springs and Branch. 

No. 256. — Gray and blueish-gray crystalline and granular 
limestone, with intercallations of chert and homstonej 
110 feet. Spiriferj PraductuSy CTumeieSj Platymmm 
and Za^hrenMs. Locality, Baxter's Springs and 
Branch, to Spring river. 
Total Lower Carboniferous, 120 feet. 
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GEOLOGY Of KANSAS. 



On acoount of the Indian troubles on oar western border 
our labors have b^en confined to the eastern part of the 
State. This report will, therefore, be devoted to die Geology 
of Eastern Ean3aB, to which will be adcted snch fiActs respect- 
ing the Western part of the State as have been obtained firom 
reliable sonrces. 

' ]Pi:eYioiis to 1868, it yas generally supposed that the rocks 
of the eastern border of Kansas and Nebraska, and Western 
Iowa and Missouri, belongfed to the Lowei* Carboniferous 
System, which, in this country, is entirely destitute of the 
regular productive coal beds ; and indeed, this vast regioiL, 
on the line dividing these four States, along the valley of the 
Missouri and the Kansas, and southward to the Osage, had 
been reported destitute of coal; and so represented on the 
maps of the country. 

But in that year, while engaged in the survey of Missouri, 
it was my good fortune to prove the rocks^ of SoutheaBter^ 
Nebraska, Sottthw'i^stem Iowa and Western Missouri and 
Eastern Kansas, sik far south as Branch creek, to be the true 
'Ooal rrveasu/rea ; and that the whole of this vast region i« un- 
derlaid by productive coal beds. 

Ip. 1857, Maj. F, Hawn collected q* series of specimens 
from which we were enabliod to prove ^ large portion of Cen- 
tral Kansas underlaid, by roc$;£ of the Triassic % and Fermiaa 
Systems,t the true stdt and gyp^um-bearing strata of Europe, 
^d the first of that age id^tified xfi, this country. 

*8ecoiid aacaal report on Geological Survey of Misboori, pp. 78 and St. 

tTranflactionsof'tbe Academy of Science, St. XiOOis, 1868, Voi. i, No. 4. 
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The vast amount of coal in the coal meaeuree of Eastern 
Kansas, and the inexhaustible deposits of gypsmn and salt^ 
in the central part of the State, are of the first importanee to 
the political, commercial and social interests of tiie people. 
It has therefore, been our special aim to develop these vast 
som'ces of wepjtb and prosperity. * . 

Tvhe rocks of Kansas belong to six geological systems, as 
shovm in the foregoing section of the strata, 

SYSTEM I.— QUATERNARY. 

. This syBtem includes ih^drift^^xA all the formations above 
it, ;all the. deposits comprised in the alluvion and dilBvion of 
f<naDer geologists; 

Thiere are within this period four distinct aadwell taaiked 
formations in tiiis State : 

T. a-AIXUVIUM. F. c-^JSfAfVF, 

-P. fr-BOTTOM PRAIICIE. ^. *rDBIFT, 

These comprise all our surface deposits, all the loose clalys, 
marls, sands, soils, humus and mould, found upon the surface 
of our State ; all of which .have been formed in £^ period very 
recent in the geological <?ycles ;\ all that liaye been "formed 
since the present order of things cbmm/snced upon our con- 
tinent are included in — 

FORMATION a.-^VLLUVIUW. 

All the deposits observed in the State^ belongiitgtothi^fiM^ 
.Biation, are : 

IST. SOILS. • 4TH. VEGETABLE rfOUtD OR HU»f us. 

* to- 3?«JBBLBS ANI> SAJ^B. «W, BOG m/fm^fm- 

CD. CLAYS. 6TH, CALCAREOUS TUFA. 

7th. STAlJ\.CTrrES AND isTALAGMJTBS. 

let. '/Saiie are a well-known riiixtiire of various comminuted 
and decomposed mineral substances, combined ;^n9'min§ldd 
with decayed vegetable and animal remains, all* comprising 
those ingi*edients peculiarly adapted to the nouri^hnient of the 
vegetable kiiigdom. ' They are formed by the action of water, 
(particiilarly in the form of rain and dews,) coI&',Iieat and other 
atmospheric influences, together' with flie co-operafion of the 
vegetable and animal kingdoms. . .. ' . . i, . . 

The proems by which aoils are formed, is /^n^ of tlie aiost 
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beautiful aud wonderful in nature. By a careful examina- 
tion o/ what is transpiring in this gi^eat laboratory of nature, 
we may easily detect that process. If a ro<i,^ fr^sh from the 
quarry, be exposed, its surface will soon present a dull, earfliy 
appfearfltnce, ^hich is caused by a disintegration of its surface 
by atmospheric hi^ences. Fine particles have been sepa- 
rated from the mass, and this meager coating of decomposing 
mineral matter will soon become the resting place of numer- 
ous microscopic germs, which will be developed into a minute 
growth of lichens. These, in turn, will decay, and add their 
remains to the pulverized particles, and prepare them to 
sustain a more vigorous growth of herbs, and to becbtoe the 
abode of the snaall insects and wwms which w;ill burrow in 
th^ir recesses, feed upon the increasing vegetation, and swell 
the mass, both by their mechanical agency, and by adding 
their, exuviae to the accumulating soil. Larger plants' tod an- 
imals will accelerate the process by their more powerful agen- 
cies, and hy the greater amount contributed by their decay- 
ing remains. T?hus, by almost imperceptible increments, our 
rich, deep soils have been accumulated. 

Tliese facts clearly show the influence of the rocks upon 
the character of the soils formed by their disintegration. 
Hence, soils resting upon sandstones, are light and sandy ; 
those upon limestones, are calcareous ; and those on shales, 
wet and clayey. But the varieties of soils will be more fully 
noticed under the head of Economical Geology. * ' 

2d. Pebbles and Sand, — Many of our streams abound ' in 
water-worn pebbles, which constitute their beds, and form 
bars along their margins and across their 'channels. These 
pebbles were derived from the drift and the harder portions 
of the adjacent rocks. They vary in size, according to the 
transporting power of the stream in whicii thiey are found. 

The economical value of these pebbles and gravel for roads 
and streets, and the obstructions the sands often present to 
navigation on the Missouri and the Kansas, and the iijjilrj 

produced upon farms* when those streanls overflow' them, 

' ' ».i-...-.i I ■1.'., 'ti I.I . 

♦ souri 9i^to entirely jmin Ht^mt^or asrranltiiral purposps. Tbey have gince ^^'Oinifop 
V -^fith Cottonwood and sycamores. 
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give to these deposits an unusual importance in our geology. 

8(md i^ the most abundant material in the alluvial bottom^ 
(rf the great rivers in the State. Vast quantities of it are 
coQstantly borne along by the irresistible current of the Mis- 
.^uri. Its whirlii]^ rolling ti^rbolent waters forn^ from it ex 
te^8ive bwrs in incredibly short periods, which they again 
\^ear away, often still more rapidly than they were formed. 

These sand bars^so common in tins stream, frequently ex- 
ttnd along its bed several miles, with a breadth varying from 
. onev to five, or six furlongs, and limited in thickness only by 
the depth of the water. A slight fall in the river leaves these 
vast sand beds dry, when their surfaces arie soon covered by 
a growth of weeds, interspersed with young willows and cot- 
tonwoods. The fickle stream, however, seldom leaves these 
sand beds to a loiig repose ; - but returns to its old channel by 
a rapid removal of their loose materials. 

At high stages of water, both the Missouri and Kansas 
pverflow their low bottoms, and leave deposits of a grayish- 
brown, or a grayish-yellow sand, similar to that in the sand 
bars mentiohed above. 

The tiiickness of these beds depends upon the height and 
continuance of the overflowing waters, varying from a mere 
. perceptible stratum to several feet. 

That froroL the flood of 1844 is very conspicuous throughout 
die length of the Missouri and Kansas bottoms in this State. 
It is sometimes six or eight feet thick, particularly in low bot- 
tomp, so heavily timbered as to obstruct the current. 
. These, sands are nearly all silex, but they contain enough 
ca)icp.reous, argillaceous and vegetable matter to render them 
fertile, as is abundantly proved by the grpwth of weeds and 
willows, cottonwoods and sycamor0iB«, which immediately spring 
up on these sandbars whenever they are exposed above tbe 
water. There are many points. on the Missouri, as in the 
bottom at the ^outh of the Kansas, where a thrifty growth - 
of young timber may be, seen on the sapd deposited by the 
high waters in i84i. , 

.3d. CZay*.-~-The8e are dark biueish-gray argillaceous strata, 
waderedmore or less impure by find silieaout^ cakAre<^s and « 
decomposed organic matter. When the floods of the Missou- 
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^«idi6 de^oritM doarhigtbettigli witsr, a bed of tmA y h^ ike 
'fitio6«e<ttgit)o^^^d f^^ioi hik^^mA^^t, ii&nmm$i cf skid 

Imgth^^ and iri^nce it* tk€i4!>odB, l>it><^ of 'the dls^ id gov- 

eoraed'moite "by th^^imid between ^Ae periods of hi^ waters. 
These alternations of sands and clays niiay b# obsefv^ in 

all iSsff aliavial bot|;omft of our great riirers, nvi^te «th6 waters 
. 'taEPiFeveatt'tiur<ragIi : these stt^a.*- Xhd foUoWi^gBe^^on/near 

the mouth of tJleKaaisasi, iyiigoodffltiBtrsetto^ of these recent 
,. diepbfiifcs: - ; ^ 

No. 2. — IJ foot, river aand. :i ^ . " 

No, 3.— 1 foot, vegetable inould and dark clay. 

No. 4.~1|^ foot, river sand. 
■ No. l--t^^et,yMei8h," marly feiay. ■ • ^ 

' 1^. tit^^ feet, buff river .Band. 

No. 7.— 1| foot, marly elays and riveif.4afid*fi^ter9^mtified. 

No. 8. — 10 feet, eoarser and purer buff colored sands.. 

.'phis b^d, presents various and irr.egular stratifications.. 

4th* Vegietable Mouldy or Mumns; is a dark bi^own or black 
deposit of decayed vegetable matter, containing variable, 
though small, quantities of fine siliceous and argillaceous par- 
ticles. When wet, it is very soft and plastic, and quite black ; 
but when dry, it separates into angular cuboidal fragments, 
which readily, crumble into^a dark brown, very light, impal- 
pable powder. 

Xte procesii by which these strat^ of hqmus are deposited 
is yeiT|r, obvious. When the lakes and sloughs of these bot- 
toms are so far filled up as to sustain vege|;able life, the decay 
of the annual growth, and of the foreign matter which falls 
or floats into these waters, forms a, stratum of humus at the 
bottom, over the beds of clay and sand previously deposited 
byvtiwa flpods and st2|. waters. Another overflew iffvm an- 
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oi}m &oc6&Bmn of sand axuddky ; aDdtli66tiDoeedmg.aBniil 
drcfp of Vegf^UermlAmy aolotber strntnm of homofl. 

Tliese chttDgeB barre often tContinaed xmtil several series.^ 
these deposits were farmed, ^nt when the: bottoms of thoi 
bodies of water bad been jtbus nused «o faigk above, the xivK 
thdt tbe flciods leas fii^tientiy flpwed into tbem, tbedepbcA 
of sand diminished, and tji^ bug, quiet interv^ ii^rored tiu 
depo^ioijt of day and humus. Jn time these dmttow waten 
: became ^nere m^ur^s, wbere a rank vegetation ];^dly foirm 
ed thick beds of vegetable mouid for the support of themrig- 
nxfieent forests which now occupy the sitas of those- ftarmer 
lakes 4md sloughs. 

Sucii is the jwocess by wbidi a large part of tte va&t and 
ridi aUuvial bottoms bordering om* rivers have been deposited. 

There are numerous shallow lakes in these bottoms, in 
which vast quantities of marly humus are accmnulating} 
which will eventually become very valuable for the impr-ove- 
uient of poor or exhausted soils. 

The rich and productive powers of this foriiiation are abund- 
antly proved by the immense border of timber and the rani 
prairie grasses it sustains, and the rich crops it yields to the 
labors of the husbandman. 

5th. Bog Iron Ore is forme<i in toinall iiuantlliee^/^froni 
Kprings of calybeate waters at innumerable localities, tt bag 
a yellowish-brown color, and it often forms a thin crust or peV 
lide* on the water, which c^xhihits the irieed colore of tl'^ 
rainbow. ' . . '. 

6th. Catoareous Tttfa\& tound in numerous places in fhe 
State. Where lime watfers flow over the rocks and soils and 
evaporate, the lime is deposited as a light-colored coating, or 
a thick parous bed, covering up and preserving fragments oi 
rocks and animal and vegetable remains. Deposits of Tula 
are often seen on the face of limestone slopes and bluffs, con- 
twining beautiful specimens of mosses and lichens in a state 
af perfect preservation. " . " 

These tufas are- usually fornie<J of carbonate of 'linKV,*I)i,t 



<. '^^ISftgsie irSsMcolored pelUclea tare. often iDistak;/ii Ibr petroleum ; .but tbey (^ksi te 
casUy distingnisfaed, for they break into angular frugmenta wben tbe walers ikre 
di8turb«»d, and when collected, will not ignite. 
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\ 
pv^lxere the rocks are magnefiian, they are composed of the 
carbonates of lime and magnesia, colored more or less buff 
ajid bro\ro by iron and other impurities. 
. There is an important deposit of tufa on Mill creek, near 
BnjBalo Mound, which might be mistaken for an ancient per- 
xnjiaji-breccia ; as it cofttains numerous angular fragments of 
Miagnesian limestone of the Permian i)eriod. 

7th. Stalaetites oxxd/StaXagmiteaBTe found in h'mited quan- 
titiee only, as we have but few extensive eav«6 favorable 'to 
their formation. 

JSanffe emd Tfueknfiss^. — Th^ Alluvium of Kansas is co-ex- 
tetiBive with the State ; as it comprises all the soils and bther 
deposits now ftnning: It is, however, much more abundant 
m the valleys of our large streams ; where the thickness is 
often 30 to 40 feet, though generally much less. 
OrgmiiG Ttemmm^ all belong to eristing species. 

, * ■ 

FOE^rATlON ^.-BOTTOM rKAI£]£. 

Ab the beds of humus, clays, marls and sands, which con- 
stitute the extensive formation oil which our bottom prairies 
rest, was found distinct irwa all other formations and without 
a namCj I venture to ^^)^. BoUom Prairid^ 

This important foro^ation is very similar to the AHuwA 
BoUoms above described, and has usually been confounded 
with them; but the proof t is . conclusiye that it was formed 
at an earlier period, and under circumstances very different 
from those now existing. 

The character of the deposits in this Formation is well ex- 
hibited in the following section from the prairie bottom above 
Atchison: ^-^ > : 

Ko. l.-rS feet, soil. . 

» No- 2.— 5 feet, 8an<lj loam. 

No. 3. — 8 feet, marly claya autl sand, interstratified. 

No. 4.-**6 feet,' blue, marly clays, with iron Btaj^s. 

No, 6.*— 2 leet, fine, grty sand. 

Ny. (».--3 feet, masly blue clay. 

Water of the ritcr. '• !. , , V ' , 



' • S«« Seeond Annnal Repoit of ^e ^lasoari Survey, pp . 6^ and 68 . 

tS€e Second Ainaal Report of the Missouri Survey, pp. 66 and 67. and Sec. 2, 

p. 63. ' - • ' .• 



';1Sie Mcate compofting this f onm^n vary more or Ima 4 

Bcmge and Tkki(m49»>*T^^^ Bottom. .FjrniHe < was, doabt 
ieis^ cordxteofiiv:6 withfibhe bottom^ of oiirr idmipal ateci 
•«ndi«»iomed b j iigf^dee opc^tijQg oi^er 'Ihe^ 
iOcetqoifiA bjr tbone b$itti9n»6 } bfmt tk<Q (jlhlwAqaeot^ae^im of .tihie 
rivers has been .eo*etoi^:Qirtt|p|pit ^asgr^ &ismiLg^Mw<^xtti- 

« ABuiRial Bottom. It may be /seen, in the banks of aH our 
large streams where they cut through the bottoiii:pram«. It 

^jiQiiietimes xeat^hes 4 thiobaesa of 34£|^t 

(h^amo jBafnoert^.^Numerous ^pecidft of He^Swemea, 
MsfmilUa^ JPhyim^ Jmneay Pjipa- and TaJhoAi. havitbeen 

v^nndmit; .^iftdmoy i^mAins €^.trees> dbnibs and vines 
have also bew;.<j(dlacted^:httt aofej^'ddeintiie^^ 

In an eeo^micalpc^int of view iftuaiai osefvof.theimostnm- 
portant formations in the State ; as it underlies nearly all our 
bottom prairies and forms the basis of< their superior soils. 

r05M\TI0N c -BLUFF. 

Thia formation rests upon and is therefore more i^et^ent than 
* the Drift Italsoriins under^ the Bottbii ' Prairie, and is 
•^consequently oldeir than that series of otir rocks. 

When well developed^ it usually presents d. fine pulverulent, 
'.obsoletely.strattfied mass of light grayish-buff, siliceous and 
H^htly in^nrated marl. Its color is usually variegated with 
•deeper brown stains of oxide of iron. ' - / . 

The.Bluff is-well developed in the northeastern part of the 
State, and is well exposed at Leavenworth, Wyandotte, Law- 
rence and Atchison, in the cuts made in grading the streets^ 
and in the excavations made at the brick-yards ^nd at other 
places. ,^ 

When but sparijglj developed its composition and color is 
more variable; as it is then more affeeted by the subjacent 
rocks. When over the purple sha^eff aind marls bf the Goal 
Measures and Pertnian System, it has a much darker 'color ; 
as seen on the Kansas, . at the .i»out|i. pi, 'FurJcej <5reek: and 

•Sec iigiiare 4, p. 67, Second Annual Eeport Misaouri Surrey. 
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L«ii& of the esme syfttemi^iit tolij^tlMiffL^^ And;* 

hen over sandstone, it iste^aieeMB; m «s^r8€i€I^M«g^yi]ii^' 

^5k>wdtoiftie ^QMy^ li 
In 6oin9^ -^laK^'tUec^^iigii^waaat^toieaiaa^i^^ 

reM^lB, ftis(4 wSiid cdBer^ti<»i& of mari. aMiroii-etDfm^eilli^. 

iBei^lziisiat^'thtoQgh the'm^ .. 

Lt other piabe&it hi^ xnoi^arenaedouEr msi^r^ and i& m«ohv 

adre 4ecidediy stmtjfied: 
This ibi«diatu)n ie often pecPStJ^cri in all diiedidns by nus 

Herons tu%;es of ealoiorcfong cl8y-ii%fn'Btone.'a];id^ smaB lioles,j 

ansed"^ •probably by roots of trees and otk^r plants^ as th^ 

»ft<sn p^aetrat#this formation to a greats deptl). These tabod. 

nd hoies oftet^ constitute a most thorough system of under/ 

Iraixiagc^ 
An analysis of this bluff or: mavl, gave from 100 parts 

irtedat 212 deg.F.: . s . 

SHid»r - - - - - - -^ > 77.02 

Alumin;^ and peroxide of iPon> - - - . 11,06 
Lime, ..... 1 . - - 3.25 

PotaBsa, - - - . - . - - 1.05 

Mfkg&eftia, - - - - . - - - 1.63 • ' 

Soda,' ...---*..- TvAce. 
Carbonio Aoid, - - .. - . . 2.85 

• Water, ----- • * - - 2.43 

Loss, - - -. 74 

^ 100.00 . 

This analysis and the physical structure of the Bluff marls 
prove them to be fine, llght^ rich siliceous marls,, all that could 
be desired to form the basis of our soils. 

Range and Thickness.— The Bluff is well developed along 
he bluff of the Missouri and the Kansas, and imderlies the 
soils in nearly all the country between the Missouri and the • 
Blue, north of the Kansas, and south to the divide betwe^a 
the waters of the Missouri and the Arkansas. It is also fouiid 
south of this divide, and west of the Blue ; but there itis not 
so well developed, and it exhibits less oMts usual properties 
w3l influents ovev the formistion of the^isoils.' 

It sometimes attains to a thickness of 150 feet; It is 100 

* . n^ Second Annaal Report Geological Survey of Uiflsouri, pp. 70 and 71 i 

I 



38 OEOIiOCWOAL SU&VWi^ 
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feet at Wyandotte, and 75 feet at Leavenwortb. It haa al- 
tainield its greatest devdopQleiit ia the northeastern caimtia^ 
and tiuoa oat to the south aad west. 

drgama JSemain8.—l!bB fossils of the Bluff Fi^ntiatioaaM 
very numerous and luteoestq^. Those I have had time to 
identify are of the Mammalia, two teeth of ibBMepAasprimr 

.. igenmsy M4tstodi>n pgtmUmr the jaw-bone of the (Jasitor fiber 
Ammcctmi the n»>lar of a JSvmma/rU^ and the incisor of a 
Bodeni; of the MoUusca, seventeen species of the genss, 
BMx^ eight Linnea^ eight Phyisa^ three Pupa^ four Plained' 
biSy wi Sucdnea^ and one each of the genera VahoOayAmnir 
coUZj JSdioma and Cydas, besides some others not determined. 
These lcu!mirim,fiuvia;^y am^hibwue uid land, spedes, in- 
dicate a deposit formed in a fr^-water lake, surrounded by 
land and fed by rivers. These facts carry back the mind io 
a time when a large portien of this great valley was covered 
by a vast lake, into which from the surrounding land flowed 
various rivers and smaller streams. We see the waters peo- 
pled with numerous MoUttsks; the industrious bearer build- 
ing his habitation ; the nimble squirrel, the fleet deer^ the se- 
date elephant, and huge mastodon, lords of the soil! There 
niust have been land to sustain the elephant, and mastodon, 
and HeUces; fresh water and land for the beaver; andfr-esh 
water for the Cyclas and Linneas. 
Some years since I proposed the title Bluf Fcmnation for 

'thi6 deposit, as it forms a large portion of, and gives the pe 
culiar character to, the bluffs so conspicuous and unique in 
the scenery about Council Blufis* and other portions of the 
Missouri valley; and as it forms the tops of the bluffs wher- 
ever it is developed. 

Loess, the name of a similar formation on the Ehine, \m 
been given to this by some geologists.f But this would im 
ply that these two formations are identical, when they may or 
naay not be, so far as any proof has been given. 

This formation lies inamediately below the marls of the 



♦See Second Aanuftl Beport Missouri Suryey, p. 75^ and Plates I., and n. 
t LfeU's Hementary Geology, p.m. 
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Auff onthe fai^ lands, and be&ealh the alrata of the Boltmi. ^ 
^rairie on the bottoms. It consists of three distmct divii^im i 
1 Kansas : 

1st. What may be called an Alteted Drifts are beds of 
»afir and brown sands and small pebbles, which appear to 
>e the finer materials of the drift, removed and rearranged by 
iiqneons agencies subsequent to the drift period, and prior 
:o the fonxiation of the bluff. The pebbles are from all the 
rarities of rocks found in the true drift, but are comparatively 
small. , 

These sti*atified sandfe may be seen under the Bottom 
Piimriay near the mouth of the Kansas, and under the marls 
of the bluff, in the brici yard below the bridge at Lawrence, 
and in many other localities. 

2d. The Baidder FcTTnation^ as it was left disturbed by 
those powerftil and and widely extended agencies which form- 
ed that deposit of the Northern Hemisphere. It is a hetero- 
geneous stratum of sand, gravel and bojilde^'s, all water-worn 
fragments of the older rocks. The larger part are from the 
Igneous And Mataihorphic rocks, in place at the North, and 
the remainder from the limestone strata, upon which they 



- The. ifiirge boulders — sometimes ten feet in diameter — ^so 
qSh^u seen scattered aver the prairies in the northern part of 
the State, belong to this division of theidrift. They are very . 
abundant on the high ridges east of Wabaunsee. 

8d. LoocA Drift — This division is made up of pebbles of 
flint and other hard portions (^ the consolidated strata beneath. 
The materials are usually very much worn and deposited 
in irregular beds on the consolidateid rocks below the surface 
clays, marls sind sands of the formations afready described. 
The small streams often cut through these beds and leave 
them exposed in the banks, where they appear very much 
like aBuvial pebbles in the beds of water courses. 

Range md Thickness, — ^The Boulder Formation, or regu 
' lar Drift:, is best developed in Northeastern Kansas, where it 
is sometimes ten or fifteen feet thick. It does not extend 
much south of the E^sas river. 

Organic Remains are very rare in these deposits. We 



ht9^ii9IKiinoi3ie, tot su£&lv tce^ in tbe.Aiki^ Prtfi m 

b«Bikft .«f *tli^ MiB$ouri. 

I 

The rocks of this' system are Jmown to occupy a consiSeir- 
able portion of Western Kansas ; but we have had no oppor- 
tunity of examining tl^ese formations, and therefore caniK>t 
give any detailed description of them. . The most important 
fact known respecting this series of rocks, is that it contains 
extensive beds of hroion coal or Ugnite^ which lAust be very 
valuable for fuel m a region possessing so little timber.* 

They crop out along the Smoky Hill, and repder that beaxLr 
tiful valley most desirable for agriculture, railroads and man- 
ufactures; whereas, without these beds €>f fuel, this valley 
must have remained but sparingly populated for centuries to 
come, 

OHdBTiCBOTO SY^TBMr 

^60* unde^fies ^ l&rge piorHon- of Central Elsiiidas^ Tke^fin:^ 
ruginoiiB sandstones whidh cap the hiUsandtridge^ in Central 
Kansas, have been referred to this system, whether correcfty 
so must be determined by the e^omiinatkm of localities he- 
yond the ran^e* of orit eajADrations dtmng ihepflst year. - The 
eretaeeom rocks, hQi£)ev^,are known ti> exist in coteiideir^ 
able force in €e»tral<KAli8fts, 

.V," •• - .;-:XBi4^SJG?rCTeTEM* , |;. •• 

, Th^e is a J5epe§ of bnjfl^fed and niipttled s^ndstcmes, xec^ 
ai^d drab i^ai*is, buff, ^gz^esi^Q ^nd bl^ck limes^nee^ blue 
aftd brown shales, thin be^s of bl^ck oarbongceouai matli^^r j- 
a^d gypsum, .344 feet in thickriess, und^'the 8andsto;neof 
the Cretaceous and oyer \h^ rocl^a known to be Peymia^i-. 

As a sufficient nujtnj)ef .pf||fossfls had not ]^e^n found m 
these strata to folly decide ,th^.||Ka,et age jto wjiich they belpo^ 
apd as, they j-esenabled in. lithologioaj and. paliae9ntological 
characters the Trias^ic rocks of Europe in^re tha^ any others, 

♦r6r a d'escription of tfeese lignites, see chapter on <^o»l. 



and* 33^yB^LCr' on iSSS^ and-a^ iiofeBsiiB hase^ bean fennd ttBd*,* • 
it is not deemed advisable* to niake any change in the ar- 
rahgeraent until future discoveries shajl fully establish their 
poBition in the ^eglogical ages, 

Jt should be rejji^nibered, however, that .the uncertainty 
ab^ppt thdr^^e of^the^Q rocks doea,.nj0 .in^;t}i9 least int^ere 
witbt pmr fully understanding the njiiiuer^ wealth,cont^inedin 
tti,em, nor with ouTfability to fully deyejiop it, for we Jcao?«r 
the ezact p<ji§ition of the^e rocksf in the. series, the strata qf • 
which tiiey areiKiade up, the valuable minerals they cftntain,-. 
and their wpnderiul fertilizing influence over the soils which 
rest upon them or come within the range of the waters that- 
flow from them. 

These rocks extend in an irregular belt across the State 
from the head-waters of the Blue and Fancy, across the Ee- 
pnhlican and Solomon, and o*ter the Kaneas between Ttirkey 
ci^ef^k and the Saline ; thence south and '^outhejlttfterly up the 
Siiiofey* Hill aijd Gypsum, Hdltod and Tufkey creeks, aloftg 
thfe x^6rfeh*ni slope of the ^vid^ south of the Kansas, to the "'^ 
h^adi^^of Ly^nand Dimond creeks; sweeping -lihence weSfr^ = 
ward across the Golfenwood and dcfitn the d?Wde siTaffi of 
tbfet stream, tb the Walnut andlHiilewatter. - 

The gypsum beds in this 'f&Mftatien are variafbte ih tM€*^ 
n^s, ranging from to' 5@ feet. Depdsite of puf6 #lfitle 
gjpsntii erc^ ^ttl on the Blue,' thte' E©^iiM$<»6, thV Kiafiria8$ 
aid on tittkey c^eek; and on the *vide«f beHi^hthel €ljrp8ttittr 
aM HoUaiid, and betM^eeh Ttt^key credfc aiii the G<^t(m- 
wood: The b6ds' at the four last loeaiities ai^e v^y tWcls,' and' 
nriles in length. iJhere aa*e doubttess matiy otha* locaBtiAs^ 

■*> !■ ■ ^ 4^ ''■ . * fi ' ' . . " f < « v; i ' " * ' . 1*. «> ; . ? . . : ; ■ > ■.* * . £ . ; . ^ s-^m t l > » > .Nfa ^ . '• 

'^ The red,, buff and mottled sandstonesi tlie red, drab, greenUh, h^ne 4md gray 
nAiTls aind sbal«s, the'.buifrikiftgnesian ii&d1)iack iiatefitoh^oB, th6 bedd, ^hllle sadt ' 
darky of ^^uxta, aiidl^etiiiki beds o^hlwk't i]njtM*.<cavbbiif^oiMl iwtteil, .i^e '• 
8o Tery similar to the Triassic rocks of England, ?raace and Germany that one 
c$k ficare^y ^mOk oter them trithoat beisg ^oiistantiy Impt^seAscTwitli fheldea thai^ '' 
they belong to the aai^ ^^^/ AnA '^Ui^t^ H^ hw'tmisi^ vmm»fi ^eq^lll^.' 
found in these rocks are more like the fossils of the Trias than any other. Oliey 
contain.a nucula so like the specioia of >lvmst^| .t^om tbe3(()]4chelhal|( of Bin^iovl^ 
that no marks of dlsthiction can be discovered, ppie^/aats, though not c^OfiiTe' 
. proof of the age of these strata, induce us to leave them in the Trias until farther 
ettdenccisbroiighttoilght. " ; .' ' ^ 

t See above section Nos. 2— 10. • i • . - ' . . - . ^ • 

/ 6 
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wttfaua* th^ range of. tiiies6.n>elD» wbarei tfaeee gypionu coi&e 
to tiie finrfaee; wfaicha hkhto careM-exaniinatioB will develop. 

PERMIAN SrSTEM. 

There is a series of limestones, marls, shales^ sandstoaes, 
conglomqfates and gypsnms below the Triassic group de- 
scribed above, which belong to the same age as the Permian 
rocks of iEurbpe. Since the true position of these rocks wiw 
first aimounced* in 1858, the proofe of their identity wifch 
the Permian System has been constantly accumulating^nntfl, 
at the present time, there is probably no Geologist who has 
examined the matter and stiU doubts their identity with the 
Permian of Europe. 

UPPER PERMIAN. 



We hfive joaade two divisions of these rocks, in reference 
to .the fossils, thej contain. The upper division comprise tl^e 
lim^tones, marls, shales, conglonaerate, sandstones and gyp- 
su^ in Hos. 12-80 of the section above, represefltang; a 
thickness of 146 feet. The fossils of thQse strata,. so feir as 
observed, belopging in the main to the Aoephala and Qeph- 
alqpoda and Oasteropoda^'f ^.nd no one, of them has been 
identified with known carboniferous species. 

Jn lithological characters, these rocks are very similar to 
the:B)c)cs of tho: same age in Europe. The magnesian Iijdqus- 
stonjas.and conglomerates, the various colored marls and 
shales, and the gypsunas, all and each, would well answer the 
descriptions given of the same rocks in England and Ger- 
majriy. These rocks occupy a narrow belt across the State 
east of the Triassic group as described above. They <riso 
contain beds of gypsum, whichi together vrfth the marls found 
in all parts of the series, have a most beneficial mfluence 
upon thfe soils, and will, to a great eicteut, control the pro- 
dudsons, population and wealth of Central Kansas. 



« rrhiff discovery was first anttounced by myself February 22, J858. See T«mm. 
Acad. Kat. Sci., St. iioiiifl. Vol. I; 

t A complete and faU section of all the Triassic, Penman and Carboniferous 
rocks of Kansas haa been made, which, together with a catalogue of the fossiU it 
each stratum, will soon be ready for publication. 
S 
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. . , LOWER. PERMIAN. , 

' ■ • • ' . ■ • \- • i 

TM& B^ee, like the, llpper Permifikn, k made np q{ aeuc-j 

cession of iDiigiiieaian lime^n^s, blue, drab and green marlA , 

aoad ,8hales, red and buff sandstones and conglpmerat^s and,' 

gyp^mxiB, bnt ih^e are more blue shales like those in the epaJt 

xneasior^ below. These roekSf contain neaiiy or quite all &e > 

faisila foxmd in the Upper Permian, and in addition, a few; 

species* common to the Upper Coal Measures, and perhaps 

a veigr fe^ not found above or below. 

It is a remarkable fact that the Permian and CarbQoiferoos 
types are seldom, if ever, mingled in the same stratum, 
though both occur in their beds alternating with each other. 
The Carboniferous forms usually occur in blue argillaceous 
shaleB, and in the blue. limestones, and the Permian in the* 
laagnesian and sandy limestones, and drab magnesian shales 
and marls. 

The character of the fossils follows the lithological charac- 
ters of the rocks in which they occur 'j^ so, whenever the 
rocks are of a carboniferous character, we may expect to find 
fossils of carboniferous types, and when the rocks are of a 
Permian character, the fossils are also Permian. 

The .magnesian msUierial and Permian fossils increaae^ 
towards the south. They are much more abundant on the 
Cottonwood than on the Kansas, and the blue shales and car 
boniferous fossils are not so fully developed on the former 
stream. * : . < 

A large number of these strata exhibit indications of shoaP 
water in the sun-cracks, ripple-marks and small piles of fos- 
sils and fragments washed together on their stirfaces. 

These Permian strata so graduate into, and are so nearly 
conformable to the coal measures below, thatno wantof con 
forinability can be detected by examining any one locality, 
though the fine of junction be traced a long distance. Yet 

when sections are made across the line of jtmctioni at distaat - 

— ■ — , - 4 . . , „ ■■ , ■ I ■ ■' - .■ .. — 

•In 1858^ I exinresaed the opinion, bMed apoa the coUeotions sent me by KtM- 
Haim, that **althottghthfi Fenniflii QMo'aare ao much morcrniuneroaSi the Gnr* 
bimiferobs tpedmens are maob the more abmcUuit. ' ' Bnt^ after a pezaouat exp»» 
inatioa of the rocks, I am faSly satisfied that the Permian Idrms are bjfar thettost 
ntuaevoiuv e^enintheloweststrilta. ' 
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points, it becomes evident that there is a striking non-con- 
formability. When the sections made across this line on tibe 
E^nBas, at 'M a^hfttlaH, a&4 fiVove) ate^ 6ompa*e<i^ a^)^ "tl^e 
on *he Bkifey^tfabiigh s€fp&rate*8^v€rdl»mile^ tii#ia i& ^o«t^ 
fifetilty in''i*itt«aj«i%iatt tld&imp(ktm stt»«a^ lA cttie- wUfe- 
thos6 in *e' ott!ei*s5 aiftd 'w'hen thefte'sediote art^-compia^^* 
Mrii&i th6se dft Mffl a^iek, 6ome'25 nlttea Aast^ and^ those-e^l^* 
the Cottonwood, 60 mite^'sottth from :M4iihatt*fe,"the prbw- 
ittfeint bedff ifcre eiarily idientHfed 'dmn' to the* lowest b^d of 'fihe 
Permian, No. 84 of theabbve e^dtifcyn, blifNbs: 85^95, &din 
the seeti<>ns near Manhattan are not foitind'iti the Mil creek 
sectione, where No; 84're8t8 directly aipori the Fnsnlina isbale* 
No.9«. . ^ . - 

l^iese ficts present a striking illustration ill" onr geology 
of f rbf. Sedgwick's remarks on the Permian of 'England*: 

" Through m«ny large traots^f Cduntry * * * H," (lUe mi^a^#fr: 
limestone,) ''rests on the coal measures, and seems to partake of thieir 
dip Ai^d inoliiniipii. It is, therefore, only after an extei^sive comparison 
of the two formations that we can make out their general want of oon- 
formity."— (?e. Trans. Vol. 3, 2d Se., p. 66. 

In another papei* : ' * 

**Again, though the lower red sandstone" of Yorkshire and l)urhani 
''appears in some cases to ^rtiduate into^ the coal meAsnres^, * * * ^ti 
wIfiBBi «oiuiid«red on a. grent •scale, it is • uneouformable to them, i&dion 
thji^:a^ou»t.wM«eaJaratedfrofath<*ni?'-^6ifl. T¥ans,2ASe. Vol4^ip, SJM?, 

These extracts «expj^s6 the fajctff as they exia^ in Kd2i9ai^ 
a]^4 gi^^ o^Q good reason why the line of fiepar^,tion should 
be made where it is. But the main reason for the separation 
be^e is the faet that the permian foasils com^ down in force 
to tfai$, liae^ and but few go. below, whilea few speoies only, 
of carboniferons fossils aire found above it; but in the shales 
ixpmediately below, thej« are at le^st thirty ^pecie& and mil- 
lipn^. of specimens. , 

. ,The ^'ocks also change in lithological charactei-s, th^i blue; 
stales increasej;the limestones are le^Svmagiaesiap aad mofe^ 
argLllaeeou8.an<i. ferruginous,"^ dark, necp-ly black.fossiliferoup,; 



^^ema^iiesiait limestones weiUbfiv white, WhileitiiQ«ei]»igiiiaas*irectoi0i»ro«m 
oneiipoetivt, UhlB change fi» the color loetbesuvftaselftneStoiies i« ve^ ©tifiaw » 
oitf^assing overtneliiie IffitMreeU thesis 'formaAiODS^ One SraveUnirfi^m <^ ^^^^ 
sou^toltuihattan, ottllieiioil(h8fde6ftheU«#,, ot^ttb^hU 
on the south, over the coal measures, will find nearly^sH ^e n«es<ibn«s^3row»teb,c 







^il^CHlbi^y i^liAeik^ a^d^;tl^ir bands of ^%i^^^ ii^m 
-3SW^ -^Ki! ti^ m«l^.<^ Iwe^P?^ .^4 jdwAtS b#w no 

line of division between .tji^.P^iupi^a.i«jd ,Cfu?bpj^U«^ 

iWim^i&mtil&Gfi ocenpigg tbe enifiiae of iieftrljriiill' KanaaS) 
GMt'^-tiieidMi^^m lM)tmafU'y of A^ 

r^f O1rw^l7^0^@'8l{llft^e:»li)et).' Pli&»^bot(ad|^:4oy««tte8 tbe 
>8taie in a^ in«giiiar.£ne ^^on^t a- p6int on^liie mothem bor- 
>^didrnear tN ddthi^afaltd) neatf^Mairipfttai^ittd'Eift^ 
Ibefioe* «onthf aoroi^ ^ bead iimt^rft' of ^^ ¥€»ittgiriS; and 
iPaU'riTer. " ' ' ■ \ ■■* :■ ^ .■ . ' . 

'Tk^€lo$l M«Mureft are made up'ofntmierotis limeelKmes 
^and naaaM/otteBy dhai«B aiii^ Doairls; ^patHi^imn, fireiclaj^and 
gmly -Kfifi. B&^%H of the above^eection. (Fheae rtrata lie in a 
pofi^tion neariy horizontal witb nom^i^ous unfdnlatiiOiis ^^^ a 
slight general dip to the west, showing no sighs of lodal dis- 
twbances/ save in a few localities. The most important ones 
.obser^v^ed w^ere between the Marais 4eB Cygnes and Fort 
Seott, where the strMa are often fracto^ed and tilted tip by 
some forces nol now in' action. 

Tke lowest of these strata come to the surface in the south- 
east, and astiie country rises to the nortiiwest, the high^ 
beds successively crop out,* resting tnpoQ those below, until 
they reach a tliickness of 2,000 feet,* as measured along the 

■.I ■ ./ . ..vv'. ■ : •:• ,>•■ '' r\ ' ■ ' ' * ■■ — = — ■ ■; • ■ — "^ — ■■. .;. ., ,- .. ■ ■ — 
boil ftttho86 points he win And those in the tops of the hiUs white, ftiiaikeafly aU 
between these points 'send th^ Triassio saJidstoneEr neaf Siding, df 1h«^ sMie color. 
9)toM«»;fii^tpL]mbe»buii«d4n Hm'Bj^^iOiyimimfk, o«A%QQt«M»iro94 and 

«liioii|^li tt^ is tile meMunH) thickness of thd €dal S«rftt», ttfey win nM 1>««Mmd 
8<y Uiit^ at ms glyto point, ^r in<the eftsti some^f tttettf^b^tiedfl Me Mtttry, 
toA, ill the west, when aU sre present, ther are not 06 ttd^jkasltttiir^ttoopB^bere 
the measilreoients were made. 

'Sh»f coirertbe scnrAibe over an areaof ir,oed square m^les, ahitthenrtfWbefteaUi 
tlK P^ntian tock9 westward, bow Air no one knows . 
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' ot»tcroppi»g edges. The relative posilioii of these strata irxiay 
be well illustrated by the courses of shingles on a roof, '<«ily 

^ the lower shingles should be long enough to reach the ridge- 
pole under the upper layers ; as do the lower rocks in tiieir 

' western extension. Like the shingles, the higher strata crop 
out as the country rises to the west. 

Nearly all the important beds of limestone become thicker 
towards the south and east,* where they come to and occupy 
the surface. Towards the west and north these limestones 
are hard, subcrystalline, blueish-gray or brown, and cherty, 
and this part of these beds remains very persistent; vrhile 
they are made thicker by the addition of higher mas^e beds 
of coarse gray and buff porous and magnesian lime9toiie6, 
more or less stamed with iron, e4)ecially in the pores. These 
upper beds usually appear as if made up in part, of smbll 
iragpimtB of fossils and other calcareous matter. Theyal^o 
contain fossils which run through this portion of all thelimte- 
lAoa&es thus thickened, and are more abundant in them than 

• elsewhere, or even in the lower portions of the sjin^; forma- 
tiono. Two or three sped^^ of Arch^oddam an^ii Iw^e 

• jK%m are abundant; and PradfuetfUJi 4'>neriomu^k more 
^xare^in these beds. i . 

<. The san(|^tojies and sandy shales are also thicker to^Qfds 
;the southeast, and are more generally irregular than any 
others of these tbrmations; old beds, thinning out and ne:w 
ones coming in between the more persistent and regular stra- 
ta of ^ales and limestones. ; ' 

These characteristics are so conjmon to the upper beds o^* so 
many of the limestones, that it is very difficult f to di^tin- 



* As an iUa8tratio^; The thickness of the Wdl Rock No. 160, is only 10 feet at the 
ferry near LccomptSn, while on Sugar creek, in Anderson county, it is 48 feet. 
The thlclmess of the SUznton LimeHoru, No. 151, i£ Cjuly 6 f^t at Baptist JIfisslQii, in 
, Shawnee county, but oo the Marais des Cygnes, in Miami county, it i^ 18 feet. 

f The ditfoulty of this work wUl he better appreoiated wh*n it is rememlifered 
'ih^H ture 90 separate find distinct Umedtottes in the OMl Meaaores, and mmf of 
them almost counterparts of each other in both uniytirsial characters acnd fossil con- 
f tapts;. and yet the geologist, to do his work <M)rrectIy., must be able to OisttngniBh ■ 
«aidEM>f tbem from any. one of all the others; and that, too, wherever .it may crop 
4>Qi,.pr ond^ whid^evfir of its numerous forms; whether as a six foot or a thirty 
foot bed; whether a few inches of it only appears abov^ tiie surfiuse, or the yth(>le 
fonAftt^on ; or whether it exhibits Hiose fossils only w)Uch are conuqon to a ae^re of 
other similar rocks. Bnt to fully comprehend this matter, one ehoold.atfi^fi^it to 
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goiab these beds from each, o&er, and keep the true .pbsition 
of eaGh:thr<Hig}iOi]t the vast extent of oountry over which 
eome of Aem cojne to tiie snr&ce. 

The Wdl, Bock crops out on Sugar cre^, in Anda:son 
coumly, as a coarse^ gray, rongh Ibnestose, 48 fiset thick.: At 
ihe ford of the Marais des Cjgnes, on the " Telegraph road,'' 
. it is a fine, drab, compact lanestone, 8 feet thick, withanen- 
tire new set of fossils. Thence it may be traced from stream 
to str^un and slope to slope, till found near high water ^mark 
at Lecompton, and in the tops of the ridges at Lawrence. 
This last portion it holds in the ridges to Leavenworth, where 
it is blneish-gray and brown, and subcrystalline. Th^ce it 
continues cutting ridge and valley to Wolf river and the 
northern border of the State. 

These coal beds are dso thicker towards the south and east, ^ 
. though there are exceptions. But the most important irri^u* 
laxity observed, is the want of persistence or continuity in 
these beds. 

Along the eastern border of this vast coal field,* the coal 
beds are much more persistent. As a general rule, the south- 
eastern portion of a coal bed is more persistent than the north- 
western,, and the lower beds more so than the upp^ ones. 
This is one of the reasons why the coal is so abundant and 
. caja be mined with so ipuch.certainfy aloisg the eastern out- 
crop of the lower beds, extending from Fort Oibson to ^orts 
i^mithand Scott, and th^nee across the Osage through Bates, 
Johrison and Saline counties, in Missouri, an4 through Bopne, 
Kawardj Kandolph and up the Chariton valley into Iowa. 
PZ verywb^e along this line shafts can be sunk upon the low'er 
coaJ beds with an almost absolate certainty of success. But 
r further west, and along the outcrop, of the t^lper beds, mioiing 
operations for coal will be much more precarious.. The giK)l- 



follow up one of these liiqeslqnes firom valley to vf^ley am| ridge to riplge, ^mdigli- 
cut the hnjidi'eds of miles where it comes to the Biirface fi-om timetotim« in the 
slopes andrarmes. 

* This <M>aI field occtiple« » large part of -the^liidilkii If^rrttory matb, ' all Kaet^m 

* lUna46» tiic nonh#est«ni half of MiSMWti ,. SdbUtam I»wa ^■^. SoMbeasiem He- 

hratska. Its western boundary extends from a point west of CbtmcU BIul&, iif an 

irregular line, into Kansas, and thence through Manhattan andl^nporta. ands^utb 

to the Verdigrw and Fall river. 
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I 
ogiBt (can teli i(ivr|tb Certainty* wheare the roeks containing e«li 
doai bed can beibutid, land' atiaiyeut wlM db^ptii, bat this ir- 
regalarity or want of persisiitooe'retid^rB it seme^hat uneer- 
tMft wlKthertf&e (»>ali:vrill be foond m iteiAtial plade. - 

Bxniithifi'dight Tttiriatkwi' Axon the ubmI okaraders in oar 
.dOflliliisdB^mUtiot' maok.diioiQish ii^^ quiaiMity of ceaJ 

i&'tkeStataj or rteder tinecd Iobb- ihspqrtaat in an eoDnomieal 
i^ntiof'Tiiaw. 

. As given. ]ssiitiie.«et9tiaDioftbe{Coal Mea^nrefl^^s^^bare dis- 
.eoTeral<2i ditferent bieds^viuTing in tliidmese frotn a few 
.inches to f feet. . < ^ 

' iBedaof £izf?feha^ 6f Iron^ SpaMic Ivon or Kidney Oresxe 

abhndanlihtlie'middle and b^fcrerpoiiioiis of tfaisr formation. 

An examination of the section isrili show ti»e position of the 

. iraiQieeons bede of' hydraulic limefitone and fife days, which 

ItfKve beei& discoloured. . ^ 

. ' Atr6Qe'k)oaIityf<m:]4aqe:orelek,agoddfihow of-g was 

observed in the sandstones and shales of the Ifarais des 
Oygnescoalseiiee. - . 

'.LOWER CARBONIFEROUS. ' ^ 

Tbe.xocfe of -this fonnatidn coil8i6t of chert, and cherty 
coiigJfomierate at the top, arid doarse gray limestones andliom- 
•etones below. *^iey first come to the surface in a brtinch 
taotth of BbxtetV Springs, and were next seen at Baxter's 
8f>Wnge ai«id d^wn the br£Cn<ih to Spring river. A thickness 
of '120 Uet' "^as exposed at these places. 

This is. the lead-bearing limestone of Southwest^ 'Missoori. 

The ctxtensive and rich veins at'Granby^ Center creek* and 

' Turkey c!*eek, eUstof (JheSiate Mrie, are in these rocks, and 

- tisese depofiSts^ilid veins of leM may be expected' in Kansas 

•swell as-Misfeoori.; •* ' '' ' 

When in Southeastern Kansas the season was so late we 
' -liad no time to examine these strata fo#'lead. 

These are the lowest and oldest rocks in the State. Xhey 
.Q^^By .tfr^ WriSac^ QVj^r :a.ipwall , ^m * only, in the..s«»tUeast, 
• <and Ihto dip* betfOBtJh' ttoe= «oal mea^ut^es itt theif extension, to 
.*lih$ north ^iWf3§t, ..* , 
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The G^lc^cid Sarv'ey am been toa limited in fixe range of 
its inyesti^tions to yield the best poBsible results for economy 
ical and practical purposes ; yet enough has been done to en- 
able UB to state many veiry important economical deductions.^ 

SOJLS. 

^othing h^s a greater ii^&Mnce over the charaot^ and 
power of a nalion, and over ihe wealth and happiness of indi- 
Tiduals^lian the soil aad the ooltivatioi^ bestowed upon it by 
a people. It-should therefore receive the fostering care of 
the State; and, besides, there is no departqient of human 
indoBtary whose profits have been more advanced by sdenoe, 
than those of agriedtore, and none upon which the fhture 
ptb«perity of our State so/mnch depends. 

Soils are a well-known mixture of various decomposed min- 
eral subi^aGmees, combined and mingled with decayed vegeta- 
ble and animal remains, all comprising those ingredients pe- 
•eftliajrly adapted to1he nourishment of the vegetable king- 
dpin., They are formed by the action of waten (partieolasly 
inihefofmof'Jnain anddews,) oold, l^at, and other atmos- 
pheric inflnenees, together with the co-operatibn of the vege- 
taUie and ainmal kmgdcmis. If a rock, fresh from the quarry, 
be expos^ its sur&oe will soon preamt a dull, earthy appear- 
attce, whic^is eaused bjp a disintegiation of its snr&oe h|f 
momfhrnt iinfluenees. "* Fine paitiQiea have, been sspa* 

* Tbe inTestig^attona jot the Misaoari Sarrey have aided ua very much in the^Boo- 
Bomioal department of this Report* as it has alao in the daflaiilicatioii and arrange-' 
ncnof themMnaaitlMUi. - '> 

7 
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rated from the mass, and this meager coating of decompoBini 
mineral matter will soon become the resting place of nnmer' 
ous microscopic germs, which wiU be developed into a minute 
growth of lichens. These, in turn, will decay, and add theii 
remams to the^mlveiized particles, ' and prepare them to 
sustain a more vigorous growth of herbs, and to become the 
abode of the small insects and worms which will burrow in 
their recesses, feed upon the increasing vegetation, and swell 
the mass, both by their mechanical agency, and by adding^ 
their exuvise to the accumulatkig soil. Larger plants and an- 
imals will accelerate the process by their more powerful agen- 
oies^. ajckd by the greater amowt IrotaibTited by their decay- 
ing remains. iThas^ by ahnost impebeeptible imirenteDtfe, our 
rich, deep soils have been accumulated. . : p: » 

A ole^a^ and full uaderataading of the r^iatioaB sustamed 
by the soil to the vegetable Mnedom or to the crops, will ena- 
ble us to understand more fully*what properties are beneficial 
and what iajuriooi^ ; what .^oi^ be' added wh^ro the soila 
are defective, ajodf what neutralized when redtmdant. These 
T0B&oj\A,mAy he briefly stated as fbUowe: ' ' ^' ' ' 

1st Itsewresas a foundation ibr,:anA gives* mecn%m«&f 
«iq)p<at to, the plant • : . 

3d. It sup{^iesthe plant with th€ inol^^fltiic and^a part of i 
the organic eleilaents whieh its nal;urd*d^hiw I 

3d. It absorbs heat, a» and mjoistnue, which ore •es^eii«|ttl/to 
healthy vegetation. . . j 

' 4<fc /It is the laboratory in. which: A^ food o the ve^felable 
i&pBclpaared to be taken up by its foots. - 

.The best classification of aoik yet proposed, is baaed upon 
tjtie proportion of SiUca^ Akmdna and Limey the titree eailhs 
wluah.emter mbreJaigely than any others into the ^tnposi- 
tiou'^f Boik Whea S&ica, or Mnd^ is most ^stoudant, tiie 
ft<^ k called /Sefe'^;i9i!n^ or -^^^ when the ^/9^m^ii^<>r 6%!^, 
pi«v»^, dte soU is Argi'SSke^ouSy or C%^/ but when Ze^jw 
a^nodiB^ it is (Mocmaasty or Jbimf^^ The m^ffiUaceom sdfls 
Bi%y contain an tmusoal iqi»|ntity oTmUoa^ whien itwo^' b« 
called a siUocHJirgiUaoeaas soil, or a rnmefmhat samdy dayey 
«(?e7. . . /IRi^ , san^p principles gox,ernthi?. yarii^es of Ihe othef 
classes. • •••• »"'''''♦ • "' 
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But a large portion o£ thesoiiB of Kanfins are o(»rqposed ei 
thesetiiree eartiiBin sudh proportionfl that it i&difficQlt toMy \ . ' 
winch prevails, or to which clasB they properly bdong. ftda 
is- ^^ case with neariy all of those founded upon the 'BbaS 
Ycfxmsl&on. 

^Edie jnamier in itbioh soiIb are fi!»iaaed, as described above, 
piKrr^ thatih^ pi!<operties txiast^ to a great extent, depend 
npon^e rocks £pom which they are formed. If, fi>r examt>le, 
th^Kffirfcwe rock be a day^ the soil will be dayey, or argiJliM-^^ 
ceons, heavy and cold ; if it be limestone, it will be limy, or' 
calcareons ; and if it be a sUiceons mari, liie soil wiU^be sandy,, 
dayey and limy^ the best composition to make alight, wann, 
productive soil. K snch a soil as th^ last have an abnndaol^ } 

of decayed animal and vegetable matter, and depth enough, 
it will be all that could be desired. And this last is precisely 
what we have in a large portion of Kansas. 

The various foxmationis, however, as described' abore, give 
the soib formed from them peculiarities of structure and com- 
position. I . 
T!he Bluff ^ when fully developed, is a fine sandy mari of 
. thefoUowing cheaaoiQal composition: 

eaictt,* - - - 77.02 

AlisAiiB^ ftnd peroxide of iron, > - • . M.^ 

twne, I - - . - |. . - r - ,3»aii 

Potftssa, - - - . > 1.06 . 

Magnesia, ' - . - . > 1 ' 1.63 

Soda, - - 1 ■ . . . > ■ A traee. 

"' ' OiiHWtoie Aci*, »- • ' ^ ... . 2M '- 

H«4tr, •■- . - ' ^■>- . . - - ■ .. ±^% 

l^Ms cdmpofiition gives ptecteely the ingredients most' de- 
flffed to'fewn the basis of a soil and its subsbff ; as the soils" 
ftrfiae* by mixing with them a sufficient quantity of orgaaic 
nBltfcer, wSl be stwmg, %ht, warm, <or, in common parlance, • 
*a «kiirfly rieh soil',") in *he highesf^gree productive. ISie 
» organic matter ^♦ift bupplsy the ^iiosphwnis; amitionia, snljphur 
atad ImtiKus needM %» the steteiMinee of'&e ^pT.^ Hie 
- ■■*• — ■■ " — ^— -^ — ' - J " — " — ■* ' .... '■ — ' — ■ • " \ « .' ' ^ .. ^^ . . .-.-^ - * i 
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day, magnesia, lime and hnmos will give the toil great poisrer 
to absorb moisture, and the hnmns and magnesia great cetpac- 
itj for retaining it. 

In the Bluff Formation, therefore, when well developed, 
we have all the ingredients desirable in a rock trom whkdi to 
form a soil and subsoil. All that need be added is a snfficieont 
quantity of decayed organic matter; and this the dbcayiDg 
pl^ts and animals of a long series of ages have abnxKiUHEttlf 
supplied, and thns formed one of the best soils on this oofnti- 
nent; as shown by the following analyi^ of a soil froHL a 
high, cultivated ridge, underlaid by well-developed Bluff t 

«<8oil No. 1, A./' S inches below the sarface, and '< No. 1, B.,** IB 
I iAcli«8 below the durfaoe. Of 100 parts, dried at 100<^ €., it oontaint: 

Soil No. h A. 8oilNo.l,B. 
Organic matter an(} water, 5.6470 4.2936 

Insoluble in acid, silica, etc., 88.1600 84,2900 

Chlorine, 0.0075 0.0060 

Sttlphorid Aoid, ..... 0.0000 0.0800 

aUioa, 0.3181 0.2940 

Peroxide of Iron. .... 2.5135 4.6630 , 

Alumina. . ' . 2.5309 4.5968 

Lime, 0:6205 0.5153 

Magnesia, 0.5262 0.7875 

AlkaUes as Chlorides, . 0.6670 ^.^705 

Phosphoric .Aoid, . . . 1.1985 .0.1817 

This soil had been cultiTated several years in hemp, corn, 
wheat and tobacco; but no dressing of any kind had ever 
been applied to it. The crops raised from it were as good as 
an ambitions flEumer could wish* Here^ thm, we have aa 
example of a soil formed upon the siliceous marls of tihe Bluff 
Formation, which both anidysis and a succession of luxuriant 
crops have proved most productive and durable. The analy- 
sis of. the subsoil ^^No. 1, B,'^ also shows it to possees all the 
ingredients needed to restore the soil when ei^aosted by a 
long succesdon x>f crops. And, when desirable, the subspil 
ploi^h will raise them to the surfaee and restore the soil to its 
primitive fertility. Wh^pi explaining the characteristics and % 
range of the Bluff, it was ^hoi^n that it und^rlieg the soils in 
nearly all thi^ high lands of Eastern Kansair; and wherev^er 
i this formation presents its usual characteristics, the soils are 

^ similar to the one just 4e6cribed ; and will be foimd most pro-/ 
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ductive and durable. Such ifi the character of a large por- 
tion of the soils in all the eastern tier of counties, from Doni- 
l^an to Bourbon, and Jefferson, Jackson, l^hawnee, Dobglae^ 
Franklin, Anderson and Osage, and portions of Ooffey, Lyon, 
WalDaunsee, Davis, Potawatomie, Brown, Nemaha, Eiley, 
Greenwood and Butler,and some small areas in other counties. 
In many places, particularly on the high ridges, the rains of 
- the many past ages have washed away the finer and darker 
materials of the soil, and left it thin, and sandy, and light 
, colored. In all cases of this kind, the subsoil will be found 
to possess more of the fertilizing elements than the surface, 
and deep ploMring and subsoiling will greatly improve its en- 
ergies. 

When the Bluff is but sparingly developed, it is more 
elayey or sandy, and is more or less colored by the underlying 
rocks, and usually produces a soil of a quality somewhat infe- 
rior, though still rich and productive. In parts of Cherokee 
and Neosho, and some other counties, the underlying shales 
haVe rendered the subsoil too clayey and retentive, on the 
ridges and slopes. In like manner the sandstones have ren" 
dered the subsoil light and porous, and the soil too sandy ; as 
seen in the Black Jack region, about St. George. And the 
same effects may be observed on all the high ridges capped by 
theTriassic? and cretaceous sandstones between the Blue and 
the 'Republican, the Solomon and the Saline, the Smoky Hill 
and the Cottonwood, and to the southwest. 

But the rocks underlying the Bluff are not always dele- 
terious in their effects upon- this formation and the soil 
. over it. For, throughout the whole belt of country occupied 
by the gypsum-bearing marls of the Permian arid Triassic? 
Systems, the soils of the valleys and slopes, and even many 
• of the highest ridges, are wonderfully productive. 

These effects are most obvious in the valleys and on the 
slopes of the Cottonwood and its tribiitmies, on the Smoky 
Hill, and on Gypsum, Holland and Turkey creeks, and the 
h^dwatersof the Blue. 

In 2il {his region the prairie grasses are very luxuriant, and ' 
often grow very tbick and io the height of eight and ten fe^.* 

* 1 le Indian grass {Sorghum nutarg,) imd the Beard grass (Andropoffm f^areatut,) 
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The grasses on ti^me rich slopes and valleys ttjU make from 
three to ten tons of hay per acre. The hay made fironx them 
is highly esteemed, and commands as high a price as tin^^tiiy . 
The crops upon this variety of soil are also very laxuriaQt- - 

He Bottom PraiHe and AVmmm of our river bottoms 
generally. produces a light, rich, siliceous soil, whidb often 
sustains a' larger ^owth of timber than any otJier in ihe State. 
This growth is Cottonwood, sycamore, white and sugar maple, 
box-elder, slippery and American dm, red birch, black, white 
and blue asb, coffee tree, wild cherry, buckeye, honey locust , 
burr, white, swamp white, rock-chestnut, laurel, pin, red aaotd 
scarlet oaks, common, shell-bark, thick shdl-bark and pignut 
hickcHies, hackberry, pawpaw, red-bud, black and white wal- 
•nuts, linden, wild plum, several willows, pecan, mulbarry and 
red birch. He trumpet creeper, poison ivy, and several spe- 
cies of grape, almost cover with their graceful foliage many 
of the largest trees. 

This variety of soil occupies the bottonas of all our large 
streams, covering an area of millions of acres. It is not sur- 
passed in fertility by any in the State, and is particularly 
adapted to com, and hemp, and wheat. It is usually so light, 
and porous, and deep, that in wet weather the suparHbujoid- 
ance of water readily passes off; while in drought, the roj^ 
sink deep, and the water below easily ascends by c*]^Itoy 
attraction, and keeps the surface moist. These scientific de- 
ductions are abundantly sustained by the experience of tie 
unprecedented drought of 1860; as the com fields oiithiB 
soil suffered comparatively little injury from it. 

The broad rich bottoms of the Missouri and the Kansas 
the Republican and the Smoky HUl, theSatop, the Cotton- 
wood and the Verdigris, the Marmaton and the Neosh©, the 
Marais des Oygnes, the Stranger, the Gn^ssh^^el*, the Blue . 
and the Arkansas, all furnish good examples of varieties 
founded upon the jands, maris, clays and'httmus of the Bot- 
tom Prairie and the Alluvium. 

The Drift, when it lies near the surface, fills thei soil witfi 
sand, pebbles and boulders. . The browii ^t pebbles ad of 
t^ seen in the soil in some localtties, and. the bouiden wMoh 

ate very abuadant and lu3curiaiit in this soil . i 



/ 

C^OXiOOY OF KiaNS^. f$ 

aonsetuue^ af^f^ear m the ridges, ajreirom the D^. Theee 
material yery napch iniure the soil; but, fcwrtunately, they 
occupy .only a very small area.in the entire State. 

Th« Cqai Measures produqe a variety . of effects upon the 
sofl, according, to the qharactfiir of the rocks which come to 
the surface. The soft micaceous sandstones r^der the sol! 
arenaceous ; as at St. George, and a few localities in Osage 
axid Anderson ; while the "shales and days form a very all- 
iaceous, cold and wet soil. But the deleterious effects usually 
produced by the Coal Measures, are prevented by the thick 
Bluff deposit, which covers nearly all the, coal strata in the 
3tate ; and, indeed, the very best soils of the State overlie the 
Coal Measures. 

- ' Such are the principal varietie$ of soils in Kansas; and no 
State or country can boast of soils better adapted to the usuai 
products of the farm. The luxuriant growth of wild grasses, 
and the timber, and especially the crops, all confirm this judg^ 
me^, all speak in eloquent praise of the Kansas soils. Though 
lying adjacent, on the east, to one of the Hairest and richest . 
agricultural regions of the continent, Eastern ^l^nsas suffeiB 
nothing in the comparison, as a most beautifiil and productive 
country* 

' A Stater with such a heritage, .c£^ble of sustaining and 
Seeding millions, should use every means witldn the power of 
government and people to preserve aad transmit it, not only 
unimpaired, but XB,iiieat improved, to successive generations. 
He who exhausts his soil by bad tillage, deprives the State Off 
its greatest element of power, alid his children of their birth- 
right 

.• ' • . • ' • • — ^•COAL.■ 

As has been shown, the coal-bearing rocks are 2,000 feet 
thick, and underlie an area of ovea^ 17,000 square nules in our 
State. In these rocks th^e are 22 di^tiuiot and separate beds 
<^ eosi. Many of these axe Hm^ and of bat little practical 
value; but ten of them, raage in. thickness from 1 to 7 feet 
of coal suitable for domestie an4 manufacturing purposes. 

The upper beds are thin and not pebistent or coiitinuousi 
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in other words, they are not always prec^t in the rocks wiiitiE 
Tisually contain them. Bat the lower beds are thiek^ and 
more persistei^t The rocks which contain these npper ooal 
beds crop oat in the northern and western portions of the 
area occapied by the Coal Measures; and this &ct explains 
the scarcity of workable coal beds north of the Kansas^ aaad 
west of Shawnee, on the soath of that river. But in the 
southeast, where the lower Coal Measures crop out, the ooa! 
beds are abundant in nearly every county. 

The bfeds which are 1 foot and over, furnish an average 
thickness of over 25 feet ; and, although some of these beds 
are not persistent, and some db not occupy the whole region, 
yet there is scarcely a doubt that these beds would furnish 
enough to cover the entire 17,000 square miles with 12 or 15 
feet of good coal. If we suppose that only one bed, the 
thickest which will average 6 feet, underiies the whole ooal 
field, it alone will yield* 6,000,000 tons for each square noile, 
and for the 17,000 square miles, known to be occupied hj^ the 
coal-bearing strata, 102,000,000,000 tons, enough to supply aB 
possible demands for generations to come. And, besides, 
should the coal in this area be exhausted, it will be remem- 
bered tlxat these Coal Measures extend westward beneatb the . 
Permian Eocks to an unknown extent ; but probably through- 
out the entire central and wei^tem portions of the State, some, 
at least, of the coal beds also extend under those regions; 
and there will be no more difficulty in raising this coal than 
has been overcome in many of the most productive mines in 
England and other pwtsof Europe. 

Coal beds crop. out in Brown, Atchison, Doniphan, Leaven- 
worth, Miami, Linn, Bourbon, Cherokee, Neosho, Allen, 
Woodson, Greenwood, Coffey, «. Franklin, Osage, Douglas, 
Shawnee, Wabaunsee, Jackson, Nemaha, and perhaps other 
counties. 

The quality of a large part' .of the Kansas coals, is good. 
Some of the most important beds are very free from sulpbour 
and other impurities. They cake and coke well, and will be 
valuable for jgaa manufacturing purposes. 

^Ifining engineos aU<m 1,000,000 Uhn per sqaarexane lio^^ 
of bitmcijQOQfl <Mfa. 
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' The poeition of these various coal beds, ar.d the best means 
of determiiUBg their position, and depth, when under tihe sur- 
face, and of mining them, will be given in the final report. 

BROWN COAL OR, LmNITE. 

It has not been our privilege to examine the western .and 
central portions of the State, where the beds of lignite are 
found ; but enough is known from imdoubted authority to es- 
tablish the existence of thick beds of good brown coal, over 
a large area in Western Ki,nsas. These beds crop out on the 
Smoky Hill, from Cedar Bluffs (some 25 or 30 .miles from 
Salina,) westward. In thickiless they range from 3 to 7 feet 
Our information is too limited to give anydefinite idea of the 
I extent of country underlaid by them ; but we know they ex- 
tend a long way up the Smoky Hill, and 'probably beyond 
the western boundary of the State. 

The importance of these vast beds of fuel along the valley 
of the Smoky Hill can scarcely be estimated. Without them, 
this beautiful and fertile valley, destined to be the great line 
of travel to the Mountain States, would be but sparsely pop- 
idated. But with this abundant source of fflel, towns and 
villages will rapidly spring up, surrounded by flourishing 
conmnmitiea, whose surplus products will supply the mining 
population in the Mountain States. 

GYPSUM. 

We have proved the existence of vast beds of gypsum, 
cropping out across the central portions of the State, and ex- 
tending westward beneath the cretaceous and tertiaiy rocks. 
A large psbrt of these beds are the pure white granular sul- 
phate of lime, most valuable in the arts. It is very much 
used in forming finepla&ter and stucco work, for plaster 
oasts, and for cements, now extensively used in manufactures. 
But its wdl known effects upon poor, and even barren, sandy 
soils, give to this deposit a transcendenttmportance in Central 
and Western Kansas. 

ThGBe "plastQr" beds will enable the iBarmer, at small cost^ 
to render the poor sandy ridges and plains in Western Ea^n- 
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888 as fertile as the ridges and valleys which have the -w&sb 
from these beds, (See p. 8.) 

The quantity of gypsum in tiiese beds is so great that they 
will easily supply the demand of the Mississippi Yalley for 
many generations. 

IRON ORE. 

The shales of the coal measures contain numerouB bands 
of Kidney Ore^ or Spathic Iron^ of good quality. It often 
occurs in bands of detached septaria, as in the Pawnee Liiae- 
stone Series. ' Large quantities of good :ore were, found on 
the Marais des Oygnes, ^elow the Trading Post, in the n^h- 
borhood of Fort Scott, on the Neosho above the State line, 
and at many other localities. These deposits of iron ore are 
interstratified with beds of good coal, and will, at no distant 
day, become valuable for the manufacture of iron. 

There are extensive iron beds in the sandstones of the 
Cretaceous ? System in Central Kansas ; but the sand, mingled 
xvitli the oxide of iron, will render the most of it useless for 
manufacturing purposes. 

The Tertiary strata, in the western part of the State, prob- 
ably contain extensive beds of this ore. 

LEAD. 

At Potosi, on Mine creek, in linn county, galena has been 
found in small quantities in Ko. 190 of the foregoing section. 
The lead is found in small crystals in the mass of the shales, 
or in thin sheets between the laminae of the shales and sand- 
stones. CoiLsiderable mining had been done h^e at some 
time prior to the occupation of the country by t^e present 
population. There are evidences that the strata have been 
disturbed, tilted and fractured at this and varioiis other local- 
ties between Potosi and Fort Scott 
' The sandstones and shales have a strong dip to the south- 
east. They probabl^iform an aaticlioal axis on the ridg0,tQ 
the west of the mine, where lead has alsio beieai foundia the 
^soiL Whether th^e mines wiU prove productive, it is im- 
possible to d^nnine in the present stage of the work. 
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FIRE GLAV. 

'Xhere ar^ BuxnerooB argUlaceons beds in the coal measures 
(S^hiqli present all liie physical properties of good &re olajr^. 
niere is a thick bed under the coal at Yort Scott, and oae 
ander the black slate in the ridges nbQve Lawrence, which 
extends thence to Leavenworth, and northward; and gne 
under the coal west pf Topeka, and in the branch ea&t f^f 
Lecompton, and another on Mill creek, and others in various 
pairts of the State, which appear like good fire clays, but 
chemical analysis or actual experiment alone, caa folly de- 
termine whether these beds will yield fire brick of the best 
quality. 

MARBLE. 

A bed of tine black marble, full of yellowish yeins, was 
discovered at Moor's branch, an4 on the Marmaton, near 
Fort Scott. Some portioi^ of this marble will receive a good 
poKsh and jnake beautiful slabs for various ornamental pur- 
poses. In connection with some light-colored variety, it 
would form a beautiful Bud durable tessellated pavement for 
halls, courts and public rooms. 

Some parts show a dispo^tion to crack into angular frag- 
meaits when Iqng exposed^ but good sound blocks and slabs 
ijaay be obtained by stripping off the surface materials, or by 
quarrying it beyond the action of the weather. Unless care 
be taken to obtaiu. sound blocks, it will be more or less liable 
to crack by long exposure to atmospheric agencies. 

• J BUILMNG MATERIAIiS.i 

' £S!ay«.--rSome portions of the Bluff ?orjai$tioBt mfake g^od 
bricks, as otn^y be observed in the brick yi^^s at L^avon- 
worth, Atchison, WyandKrtte, Lawareace, Topeka, and many 
other towns where bricks are manufactured from the nwiy 
clays of this deposit 

Thesis beds exist under the soiji. in* nearly every township 
an4.section in the extern portion of the ^tate«: 

Scmd suitable for bricks, mortars and cements exists in the 
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lower part of the bloff ; as in the brick yard below the bridg 
at Lawrence, in the altered drift, and in the sand bedk of a 
allnyium of all the river bottoms. Beds of good sand an 
also found in the Cretaceous? and Triassic? rocks in the cea 
tral portions of the State. 

Sandstones of varions colors and degrees of hardness, suit 
able for bm^ding purposes, underlie the^ whole of TTansafit 
and CTop out in very many localities. * There are quarries of 
a beautiful buff variety a few miles east of Fort Scott, and 
also norfliwest of that town, from which good stone is ofte 
obtained for building purposes. 

In the bluffs of the South Fork of the Potawatomie, south' 
e^t of Gamett, and also a'few miles southwest of Ottawa, 
are fine, regular strata of the same variety of e^ndstone. Bod 
frcHn the ' last locality, is used in the c8llege building at 
Ottawa.- 

There is also a higher bed of red sandstone at this last 
locality, which is harder, stronger and more durable. A 
building with the foundations, door-posj;s, window-siUs, ca{8 
and cornices of the upper red becfa, and the other portions o5 
the buff beds, would be very elegant and tAstefnl. 

Limestones of numerous varieties are found in large quan- 
tities. Some one of the hundred different beds, crops out in 
^gearly every ravine, and bluff and hillside. The regular beds 
•of drab and buff magnesian limestones of the Pennian Sys- 
tem, are both durable and beautiful, as may be seen in the 
numerous buildings at Fort Eiley, Junction City, and in 
numerous farm houses and fences throughout Central Kansas. 

Some one or more of Jjie twenty magnesian limestones of 
this system, crops out in nearly ev-ery valley and hillside on 
the Blue and its tributaries, the lower partof^tiie Republi- 
can, and on the Kansa^ from Mill creek to Solonion's Fork, 
on the Cottonwood and tributaries, and on the head waters 
of the Marais des Cygnes, the Neosho, the Verdigris and 
Fill river. 

The limestones of the coal measures crop out along the 
.ridges in all the country east of the region occupied by the 
magnesian limestone, as described iibove ; and some one of 
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lefie beds forxuBk good buildbig stone ia nearly every to^- . 
lap. 

lomeBtoneei suitable for qydohUme and hydraulic cmmvU 
r& also abmufeuat. '. 

The limestones and sandstones described above, fumidi an 
mple supply of good naterial for the best of all sicmefencee. 

SAM. . 

There are large quantities of brine in the salt marshes on 
he Bouthem boundary of the State, west of the Arkansas, 
m the Saline, and elsewhere. There are also bold brine 
(prings at the above localities, on the Smoky Hill and the 
Sepubli^san, and on Solomon's Fork and the Verdigris, and • 
it Hamiltdn, in Brown county. • 

Large quantities of good, salt are annually formed at some 
of the salt marshes by solar evaporation^* 

Salt works have been established at Osawatomie which 
have produced an excellent article from brine obtained by 
boring. The &vorable location of these brines for solar evap- 
oration will render them sources of great wealth. 

' PBTJtOLEUM ; 

In some one of its various forms saturates the sandstones 
and fills the crevices of the rocks, and flows to the surface 
through their fractures in numerous localities. It was ob- 
served in large quantities in Mkmi countyf and in several 
places in linn, Bourbon, Cherokee, Douglas and Shawnee. 
The indications ar^ n^ost promising at several of these local- 
ities, especially the southeastern, as will be shown in the final' 
report. 

PAINTS. t 

There are several beds of purple shales in the eoal m^^ 
nree, which appear to have all the propertie3 of a good out- 

« See the Journal of " The Sonthem Bomdairy Surrey" tat July tMCh. 
tSee Beportof Kiami eoimt7. 
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years, and the meteorological observatioiis, prove that Kan- 
das has been as free from droughts for the last thirtj-ftye 
years as any other of the Western States.* 

The statement of the . Indians and Missourian^ all agree, 
and are conclusive onithe subject, as shown by the following 
note from the Bead Chief of the Kaskaskia, Peoria, Pianke- 
shaw and Wea, confederate tribes, which is a fair sample of 
the testimony collected from the old Indian farmers : 

Paola, Miami Oountt, Kansas, Oct. dOth, 1B65. 

Prof. d. C. StBallow—sir : I have cultivated my farm, in this county, 
fw thirty-five years, and have raised good crops every year but one, Ai 
n. 1860, and have had no serious injury from droughts previous to that 
year. The experience of other farmers in my tribes is the same as mhk« 
in respect to ci^ops and droughts. ^ 

(Signed) BAPTISTE PBOKIA.* 

"We thus have the testimony of those who have lived here 
and cultivated farms, and the records kept at the military 
posts, both showing that there had be^n no lack of rain in 
Kansas for at least thirty years previous to 1860 ; and that 
the drought of that year, and partial one in 1864, are only 

such exceptions to the general rule, iis occur in all countries. 

• ' < t 

STAPLE CROPS. 

Com, wheat, rye, oats, baiiey, buckwheat, sorghum, Hun- 
garian grass, potatoes, and all varieties of garden vegetables, 
grow with great lipcuriance, and ripeqi large crops. Hemp 
and fla?: al^o succeed well ; cotton produces small crops, and 
tobacco grows with great luxuriance, and produces good crops 
when protected from the violent prairie winds.t 

PEUIT. 

t 

As indicated' by the abundance and perfection of the wild 
varieties, the fruits of the Temperate Zone do wdlin this 
Slate.. Wild plums, chenieSy crab-apples, grapes, and straw- 
lilies, blackberries, raspberries, gooseberries, pawpaws, and 

-n i — *— — ■' ■ ■ ■ ■ - ' _ - ' , • ' ' ' -^ — '■''■, 

•For the d^tailaof the eyidence,,/Me Br. Sinks' Report. 

\ In seme prairie regions, tobacco is planted in alternate rows with com, to pre- 
lect it Arom the wi^d,,whi(3^.i9jares its leaves. ^ .... 
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hawB grov with great luxuriance aud .produce excellenit natu- 
ral fruits. The improved varieties of apples, pears, peaches, 
cherries, plums and grap^, usually grown in the West, do 
well, and there is m doubt, that the small fruits will als6 suc- 
ceed admirably yrhen aided by the improved methods of 
colture usually adopted in the "West to protect them from the 
drying heat of our warm summers. 

The warm, dry atmosphere, tod loose, wann, calcareous 
soil, givefi the State a peculiar adaptation to the culture of 
the gr^.pe. The ^d grape^ come to great perfection, and 
tilery ja no reasoo why the hardy v^eties copimonly culti- 
vated in the West, should not do- well 

STOCK RAISiN^tL 

1 The greJit luxuriance and excellence o!f the native grasses, 
I the abundance of water, and the short, mild winters, will 
enable this State to compete with the most favored regions 
of the continent in this department of husbandry. "Many of - 
the grasses and vines remain green all winter in the timbered 
bottoms, where animals do well through the winter without 
' extra food or artificial shelter. 

Sheep succeed extremely well, and yield large profits. The 
horses and mules^ herds and flocks, are in no respect inferior 
in quality to those of the older States. 

FENCES. 

If the St^te could adopt euch laws and regulations as would 
enable the rural districts to dispense with fences, a vast out- 
lay of capital- and la^or might be diverted to more productive 
improvements. Under the present system, at least one-half 
of the expense of improving a farm is incurred for fences to 
preset the crops. If this could be devoted to improved 
m9des of culture, or to ix;Lcrease the area of improved lands, 
the amount of agricultural products, would be nearly doubled. 

^,<bQwev;er, tjbie pres^t^sy^litqm will doubtless be eoutpi- 
^^J the best means of securing gt od, pei:maneut fences 
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should be adopted. Though good hiinber for wooden fenceil 
is abundant m nearly all the eastern coimties, still, the vsranti 
of durability in wooden fences makes it very desirable to! 
adopt something more permanent, and the scarcity of Imnberj 
in some localities renders this co^irse absolutely necessaay 1 

Three kinds of fences have been proposed and partially 
adopted : 

1st. WirefeficeB^ when well made, do well, but the high 
prices demanded at present are a serious objection. 

2d. Stone fences have been extensively adopted in -many 
countries. They give good satisfection and will doubtless be 
more generally built, as a large portion of the fattns in East- 
em and Central Kansas will have rock enough for this use. 

3d. Osdge Orange Hedges have been set in many places, 
and, when properly managed, have succeeded well. In the i 
rich soils of this State, good cultivation and judidous ; man- 1 
agement will secure a first class, living fence in four yeaa:«. 

RAILROADS. 

J3ut little has been said of the intimate relations between | 
the railroads and geology of a country. The cost and dura; 
bility of the road-bed depend as much upon the geology of 
the country as upon the topography, on what is under tfee 
surface as upon the character of the surface itself The en- 
gineer must know the geology of his route well to decide 
intelligently between " cuts and fills," or " curve and tun- 
nel," and to determine with certainty the ability of a stratum 
to sustain the abutments and piers of culverts and bridges. 

The stockholders also need a fiill knowledge of a country 
to determine whether it can sustain the population and fur- 
nish the freight necessary to make the investment profltalile. 

A few only, of the facts important to the proposed railroads 
of the State pan be stated at this time. 

The Union Pacific is doubtless the most important of the 
proposed roads, as it traverses the entire length of the State 
through its central and richest portions, and Wl tiunsportits 
people and their merchandise, and the populations andifcheir 
merchandise of the ABssissippi -Valle^^ a;nd of the Atlantic 
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SteteB, the Mountain States, and the Pacific States, and eyen 
tjie peojie and merchandise of Europe and the Indies will 
pass over it. < 

Though these fects fully prove that the investment will be 
a good one, still it may encourage and hasten the good work 
to know that its route to Fort ELley is up a valley unsurpass- 
ed in its adaptations to the necessities of construction, the 
fertility of its soils, the: abundance and purity of its waters, 
and the quantity and quality of its timbers. And, besides^ 
tbe whole vaU^ is underlaid, and skirjted by beds of goJEwi 
bituminous coal. Should this road continue up fiie Kansas 
and Smoky Hill, the most direct and every way desirable 
route, it will still pass through a rich, well watered, agrlcul- 
tuial region, so level that scarcely a cut or fill will be needed, 
and but few small bridges and culverts. 
. The diminished quantity of timber will be more than niade 
good by the vast beds of brown coal, which crop out along 
the line. 

The iuexhaustible beds of pure gypsum directly on the 
route, would furnish freight till the markets of the Misdssippi 
Valley are all supp%d. • 

The route up the Kepublican is longer, more expensive, 
and through a country far inferior in fertility of soil, and 
nearly destitute of timber and coai, and some portions with- 
out any permanent supplies of water. * 

TA^ Kama» (My and Fort Scott Mail/road^ leading jfrom 
Kansas City through the rich counties, Johnson, Miami, Linn 
and Bourbon, to Fort Scott, and thence southward to Fort 
Smith, runs through one of the richest, most l]^eautiful and 
delightful countries on the continent. Ithasasoitas rich 
^ts iEgypt, a climate as delightful as Italy, and streams as 
beautiful as they are numerous. This entire region, from the 
Missouri to the Arkansas, is tmderlaid with vast beds of eoA 
and iron. It has natural resources enough, and can sustain 
a population large enough to support twenty such roads. ' It 
iB/&at fflling up with a biaive and earnest people. /•* 

The Lea/^^mvxjffihyl/^^ umi FoH G^sm JSmhoad; 
from Leavenworth to Lawrence, and south theoogh ithe fie'e^ 
cmd tier of oountiea totite vaDey of the Neosho/aaid.iflieDce 



68 OEOLOGICAX SUKVtT, 

to Fort Oibson, traverses a conntay mmilar in all its maiB. 
features to that just described along tiie Kansas Oity and 
Fort Scott Eailroad. • ^ 

The Western Branchy from Lawrence up* the valley of the 
Wakarusa, and across the head waters of the Marais des 
Cygnes to Emporia, in the valley of the Neosho and Cot- 
tonwood, will pass throtigh as rich and beatttiftil an agricid- 
tural region as heart eduld wish. Severri coal beds crop 
out aldng the route. ; 

7%e lAtehison, Tc^kd an^ ScmM ^eMa^broai}^ from Atdi- 
ison/througt Jefferson county, to Topeka, and thenee soutii^ 
westerly to and tip the valley of the Arkansas, will pass 
through a country distinguished for its fertility and rapid de- 
velopment. Ooal beds come to the surface ia^ several cotm^ 
ties along the line. 

The Atchison and PiMs Peak RmJ/toad^ from' AtduBon 
westward, through Northern Kansas, wffl- intersect a country 
of great agricultural resources, over the coal measures of 
Eastern Kansas, and the gypsum-bearing rock& on the Blue 
and the Eepublican, and their tributairies. 

The railroad from Doniphan, westwaag^ thnw^h the nordi- 
em tier of counties, will pass through a country similar to 
that intersected by the Atchison and Pike's Peak road. 

The Missouri Rmer Raihroad^ already far advanced towards 
completion, along the bluflfe of the Missouri from Leaven- 
worth to Wyandotte, derives its chief importance as a eon- 
necking link in the great line of travel and trade between tlie 
kttgest city on the Missouri and the commercial emporium of 
I2xe Mississippi Talley. 

The Soathem Bramh of the Unioti Pixdjk^ from Fort 
Mey down the valley of the Neosho, and the road from 
Pleasant HjU, in Missouri, to Lawrence, will pass throng 
i^ons already described as rich in coiQ and agricoltttriil 
resources. 

t ^ In short, all the railroads in the projeoted) Kansas system, 
will pass throtigh regions of «uch /varied. natortiil resources: as 
1^ render them, when onee completed, giXMit thoroughfares 
af travel and trade. 

Sneh, in brief^ are some of the natural advantagesr wMoh 
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have enabled this State to advance so rapidly in population 
and ^wealth. Scarcely ten years have elapsed since the Gen- 
eral Government opened this rich and beautiful portion of 
the public domain to the itidomitable and thrifty people of 
the Hepublic. Cities and towns have sprung up like magic, 
each Bufrounded by flourishing agricultural communitieB. 
All hive brought with them the characteristic and favored 
institutions of the land. Churches are everywhere fostered 
and sustained; Schools of every grade are munificently en- 
dowed, and are rapidly approaching the completeness and 
efficiency of the best seats of learning in the older States. 



GEOLOGICAL REPORT OF MIAMI COUNTY. 



Miaihi county covers an area of 600 square miles, in lati- 
tude 38 degrees 30 minutes, and longitude 96 degreeis west, 
and near the center of the eastern boundary of Kansarf.^ Its 
surface is a high FoUing prairie, intersected by numerous 
streams and broad valleys. The high prairie ridges-wind and 
otirve in every imaginable form, and sweep by gentle slopes 
down- into, the broad winding valleys, which are intersected 
by num^ous timber-skirted stretois, and dotted here and 
there by picturesque mound-like hUls, Such are the general 
features which render this coimtry beautiful in the extreme. 
When we descend into an examination of rocks^ soils, 
streams, springs, forest and prairie, we shall find the utility 
of the nrinuter details as striking as the general outline. 

GBOLOGIGAL HISTORY. 

Thelimestones of this region were formed in the ocean, as 
is; fuEy. proved by the animal remains found in them ; for 
these animals are such as lived in the ocjean and nowhere 
else. When, by geological changes, the country was raised 
sJoove the water, its surface was nearly, level and somewhat 
higher than the tops of the present hills and ridges. 

In the process of time^ the valleys ap.d ravines were worn 
oaili by Une action of the .surface waters and streapis, leaving 
tixe present ridges and mouAd.-like hills and ravines, with 
flueir sides and slopes somewhat more abrupt than they are at 
^ present time. 
. It was during this period that the beds of gray and brown 
d»y apd fragments of rock, mostly flint, which rest upon the 
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confloiidated rocks of the coal measures, were formed fironi 
the harder materials of the rocks, worn and swept away by 
the waters of that period. 

We know but little of the history of this period of denud- 
ation, save that the waters must have been abundant and the 
streams powerful, to have worn such deep, broad vaQeys, and 
borne away the materials. If any animals and plants liveA . 
here during this period, their remains have beien swept away 
and destroyed, as no evidence of their existence has been 
found. Subsequently, this whole region. Eastern Kansas and 
Nebraska, Iowa, Illinois, Indiana, Ohio, Missouri, and parts 
of Kentud^, was covered by a vast fresh water kke. 

In fliis lake was formed or deposited the beds of gray and 
brown marl, which underlies and forms the basis of thejdqli 
soils in ail this vast region. Shell-fish, sudi as oeenpy tmr 
praeent waters, lived in this lake. Forests of dm^ayeaniore^ 
wahiut, oak, and other trees like those of our present fOii^^ilB, 
grew upon the shores [of this lake. The.sqnii^vel, beaver) 
deer, elk, baf&k>, elephant a:nd mastodon lived in the fcmet 
upon its borders. 

The history of iihese times is found in the petrified wpbd 
and shells and bones of tixe trees, and aniioals of tiiiese d^ys, 
carefully laid away in the marl beds (xt bluJSTfonimlji^^'dqpos- 
ited in this lake, and which are from time to time brought to 
light by examinations of these beds and their contents. 

The remains brought to light by the examinations in Pom- 
peii, Herculaneum and Ninevah, do not tell the history of 
those cities more accurately than the petrified trees and shdls 
and bones exhumed from the marls of the bhiff formation 1»11 
the history of this lake and its shores. 

By some changes of tiie succeeding ages, tiie lake was 
drained away, exposing the surface of this earth someiwhiit 
changed. The marls deposited in the lake had for' the most 
part covered up the limestones, and sandstones and dliafos^ 
partially filled the deepest vafleys, rendered the sb]^ more 
gentle and smoothed up the rugged and^redj^toud hillsides, 
presenting a contour of surfaces of valley and hill sabl9t|u&ti- 
ally as it has r^nained to the present time. 

The streams, it is true, have cut fteir dhttna^ls into tile 
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surface marls, and in some instanoes into the solid rocks' be- 
low, and the waters have cut ravines and carried away some - 
of the surface materials, but the contour of the surface re- 
n(iains substantiklly as it wcu3 left by the waters of the lake^ 
As a matter of course j a rajoik growth .of weeds^ ??^ s^d 
tr^s sprung up on the rich marls left by the receding waters. 
Then was the broctd area, once occupied by the lake, one 
unbroken, prairie. Fires swept over tiie surfece and killed 
out the young ti^ees aad such other plants as could ntot endure 
the annual bums. , . . ^ 

Thus it is seen that prairie is the normal state^ and the 
question shouid be how the forests were formed? andiiot what 
made the prairies ? But there were ravines and wet places 
which fire did xiot reach, and there the trees* grew apace and 
produced th& present forests. Meanwhile, the fish and rep- 
tilefi occupied the present streams and laies, and the animals 
became the dwellers of the forests and prairies. Animals 
and plants died and decomposed, and 'formed a black 
matter which mingled with ihe sizr&ce marls and formed the 
soil, the best and most valuable of the geological formations. 
The soil by this process is formed exceedingly slow, but the 
increase is as sure as it is that animals and plants will die 
and decay, and the waters fall and run, and the winds blow, 
and the animals walk and burrow and dig, and thus nodngle 
&6 decaying matter and the loose surface deposits. Slow as the 
process, the long period sine^ that lake wai^ drained away has 
been ample for the formatioli of the deport and richest sofl 
tyf the continent The record j distinct and definite, has been 
impressed upon the rpcks, where it must remara asimperish* 
able as the foundations of tiie earth itscilf. There is a great 
variety of details in tiiis record, which we have »o time or 
space to relate. It might be interesting to consider the vast 
number of fishes that lived in the carboniferous seas, their 
names and varied habits,how the, waters ebbed and flowed 
imd ripple^narked tibe sandy shores; what tropical suns 
pomred down upon dense, steaming forests of ptdm ^and f^m, 
-and howraaik vegetation snfik beneath the waters and formed 
tiie cbai beds for makl's us^; but the ntiUtaxstui relictions of 

"ftese rocks okam^our present iMention. < > 

10 
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SECTION OF THE BOCKS IN ItlAMi COUNTY. 

aVRFACE DEPOSITS. 

3.-2 feet i?n/^. • There is found in many places in th. 

county, betwpen the Blnff and theunderf^J ^^ '^ 

, ^7"s rocks, an irregdar bed of gray ^dyZ 

.„, yingrocks. Thisfbrznationeonietimescomessrnrr 
. the surface that the flint pebbles mingle Xh ^I 

as seen near Miami and other localities. ' 

<!?OAL MEASURES. 

. ^e^sedinKr.B.H.Stil.'sweU,south^X^ 
No \ ^\ 1 ^^otseen in any other locality. ^ '^ 

"^i: !T y ^^^- '^ -^-^^ passed 

«7^1^"»Mr.StaeWell, south of SpriBgHiU.'^IS 
«°iy locality in which it was seen.' ^ ^ "" "^^ 

■No. 6.^feet^^and^„^^. This-i^ a dark bkeish- 

gwy, hard sandstone, with grayish-blue shales. It 

^^?«-PO«edinMr.Stile's well, south of Spring 
am. It was seen nowhere else. ' 

No. 7.-25 feet Stanton Zin>^tone. The ppper portions are 
^^ ^7tfu<^bedBofsoft,Ught-^„^^7^ 

«^ smaU w*ter-wom holes in the fi^ents. 
T^Z'^"'^''^'^ fflleawifl. plates aXpinei. 
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AmervocmuSy still more rare. The beds below are reg- 
ular, of medium thickness, harder, and often very full 
of a variely of AthjfHs siuhtUiUi. The beds still lower 
are blueish-gray, weather-brown, and separate, into an- 
gular fragments by plane or conchoidal ^fractures. 
This limestone is well exposed in the eastern blufb of 
the Mands des Gygnes, iu the highest points north of 
the " Devil's Backbone, •' above Stanton, It also ap- 
pears at Goldwater Grove, and in all the highest ridges 
. between those points, and in numerous places in the 
north part of the county, as Cave Springs and Buz- 
zards' Boost. The cave at Cave Springs, south of 
Spring Hill, and the Sink Holes, near Wea Cave, and 
at Coldwater Grove and other places, descend into this 
rock, the upper portions of which are so soft and po- 
rous that tiie water has worn out the holes and cavities 
so characteristic of this formation. 

No. 8, — 15 to 28 feet Sandstone. This is usually a hard, gray, 
calcareous sand rock, in thin beds, passing into shales 
and fire clays at top and bottom ; but, in places, it is a 
brown, soft, micaceous sandstone. 

2^a 9. — 20 to 80 feet Gave Limestone. This rock is usually 
a hard, brown, brittle Hmestone, in beds of medium 
thickness, and separated into fragments by numerous 
vertical fractures. Some of the beds are gray and 
drab, with brown specks and blue concretionary nod- 
, ules disseminated through the mass. It usually has 
brown cherty beds at the top, and irregular masses in 
and between the beds below. It contains Spirifer 
cameratus^ hemiplioata^ and Un^eatus/ JProdmk^ casta- 
tuSj Flemings Mog&rei^ jpTmctatuSy coray^semireticidar 
tu8 and equicostatus ; Aihyris mbtUita and Terebraitda 
miUqmnotata; EuompJialus rugomsy CrinoidSy Chae- 
tetesj GorgoniaSy Zajphrentis^jidL FuGoids. When near 

^ ■ the surfece it forms deep, precipitous ravineai, and steep, 
sharp ridges. It also contains many caves and crevices 
from which bold springs usually flow. This limestone 
forms the "Devil's Backbone," nortb Of Stantoa. It 
contains the Wea Cave, and is exposed above tke 
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- spring at Coldwater Grove, at McEaddin's, at Ward's^ 
' MM^ aad in other plaoes in the central pairt of the 
county. 

Ho. 10.-^36 to. 60 feet Emetine Bcmtstom, This is -usually 
m^de up of thin beds of soft, brown, inicaceous, and 
hard, gray, calcareous, ripple-marked eandstones, more 
or less intercollated with, and passing into, blue and 
brown, sandy, argillaceous shales. The upper part is 
marly and fossiliferous at McEadden'sand Ward's 
Mill. This rock, in places, ccHitains numerous frag- 
ments of vegetables, which are sometimes converted 
mto C€»l, bituminous or char, and more rarely d&phaZ- 
imn. Bpirifer eameraius^ Prod^Ld/us eora^ Chonetea 
mmUiba^ two species Chxietetes^ and fragments of O^- 
mds were found in the marly shales at the top of this 
formation. This sandstone is usoifly more or less 
impregnatedwithpetroleum, and in many places it is 
so completely saturated with the oU, that it runs out 
and flows over the water and fills theair with its pecu- 
liar odor. The oiL spring in Sec. 29, .T. 17, E. 25, 
comes to the surface over this rock. It alsj) appears 
saturated with petroleum in the southeast quarter of 
Sec. 11, T. 17, R. 24, and other places. 

3^0. ll.--^2 feet ishpay Lim&stone. This rock is usually a hard- 
ringing, light-gray, fine-grained, pure4imestone, filled 
with limpid particles and plates of calc spar. It also 
. eoi^tains irregular masses of brown ferruginous matter. 
The l)eds are thin and very irregular. Spirifer Imeor 
..tu8j P^oduGtu8 'Flemmgi^ Avicida, Aihyria sutiUta^ 
and fragments of Orinoid^ were observed in this rock. 
This limestone usually lies on the slopes of the ridges 
• in the middle portio?i8 of the county, in white water^ 
worn masses. It will burn Easily into a pure white 
lime. 

Mo, 12.-^12 to 18 feet Smiflstom. This is usually a soft- 
brown and gray mieaceous, thin-bedded sandstone, 
' more'or less. satumtied with p^apoleum, as seen in the 
welJ of Mr. Thomas Dennis, on the farm of Dr. J. W. 
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Gomtt, and in the northeaat quarter of Se0, 36, T. 17, 
R 24. ; 

N6w 13.— 3 to 6 {e^tSfude. This is genemllya blue and brown 
sandy' shale. 

Nov 14. — 4 to 8 inches Gxd. This coalis of meditoi quality 
and is sometimes tssed by the snaths, bnt is too thin to 
be worked with profit. ' It was observed in Sec. 31, 
T. 17, E. 28, and in Sees. 18-^nd 19, T. 18^ B. 28, It 
also crops out in the two townships west of that last 
. munedi This coial, like' mo^foof the thin beds in thej 
upper Goal Measures^ is not peimanent. 

No* 15. — 2 to 4 feet Mre €ldy. This roek ia usually blueish- 
gray and somewhafc sandy. The place occupied by the 
last four divisions^ Nob. 12, 13, 14 and 15, is som^ 
times filled by a blueish-brown shale or fire clay, fiOLled 
with marly concretions, usually rough and elongated, 
as if formied from ftti^idal remains; as seen at the 
spring west of Mr. Dimiel Perry's house. At other 
places this space is occupied by sandstones and shales ; 
as seen near the ford, northeast of Osawatomie. At 
the last locality,.:these beds are 24 -feet thick, but at 
Perry's spring they are only 12 feet thick; while be- 
low Beaver Creek Oil Springs they are "32 feet. As a 
general rule the thickness increasijBS in proportion as 
the sandstone replaces the shales, or as the arenaceous 
matter takes the place of the argillaceous; 

No. 16:— 2 to 4 feet Spring Roeh This is a hard, blueish- 
gray, fine-grained limestone, containing many fossils 
V and crystalUne particles of caic spar. When exposed 

it changes brown^ and parts into sUghily rhombic par- 
allelograms, which finally separate into small angular 
fragmen?ts by plane and conchoidal fractures. It con- 

cuhmb. Many oi the fine springs iji the county come 
to tiie surface ihrdughcre^ces of ttiis rock. The large 
lowing bebk tibie fort in P&>la,.the two. near Mr. Per- 
t>y% ho^se, and man^ otbers fioig^ be mentioned. In 
fad, whweter this roek comes to. the fiurlacoj we find 
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springs more or less permanent ; as the water percol- 
ating through the rocks cannot pass the shales below, 
it is forced through crevices of this limestone till it 
finds vent wherever the rock comes to the surface. 
This is true, in a greater or less degree, respecting all 
the limestones in the county, and fuUy explains the 
fact that wells usually meet good wafer in passing 
through linaestone. The oil spring in Sec. 31, T. 17, 
R. 25, comes up through the joints of this limestone, 
but its source is doubtless in the sandstone below. 

No. 17. — 50 to 60 feet Sandstone and Shales. This rock is 
usually a gray, thin-bedded, ripple-marked, calcareous 
sandstone, passing into argillaceous-sandy shales of 
blue and brown color, wifli beds of carbonate of iron 
at,top and bottom, as seen at Beaver Creek Springs, 
but is very variable. Near the ford, northeast of 0&' 
awatomie, the upper part is blue, purple and brown 
argillaceous shales, with thin beds of carbonate of iron, 
while on the Walnut, west of Paola, the upper beds 
are a soft, micaceous sandstone, containing many im- 
pressions of vegetable remains. Near Eockville the 
lower part of this rock is sandy and oleaginous. This 
formation everywhere shows more or le^ indications 
of the presence of petroleum. The famous "Wea 
Tar Spring" comes to the surface near the top of this 
rock, and the Beaver Creek Tar Spring comes from 
the middle ; and petroleum was very abxmdaat and 
troublesome in several wells sunk in the lower part of 
this rock near Rockville. A thin bed of coal some- 
times appears in the lower part of this sandstone ; as 
seen in a branch southeast of Stanton. 

No. 18. — 5 to 7 feet Blue Limestone. This formation is made 
up of hard, blue, compact limestone, and flint in places, 
with partings of blue and drab shales. Some of the 
beds are blueish-gray, and some are filled witibt a broad, 
lobed Sperifera; Spirifer Uneatus is' less abundant, 
and Ptod/tujius Flemingi and Athyris sitbtHita are 
sometimes found. At the crossing of the Wea, on the 
Rockville toad, these rocks are 5 feet thiek, without 
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shale partings.; or, at least, the partings are very thin. 
These beds arefotmd in the wells north of Eockville, 
and in Mr. Heiiner's well, southwest of that place. A 
strong stream of water flows through them. - 
No. 19. — ^13 feet Blue Shales. This rock is ftdly exposed at 
thd Wea, -vthere the Eockville road crosses. It is 
made up of blue and drab argillaceous shales, common- 
ly called soapstone. 
No. 20. — ^15 to 20 feet WM Rock. The various parts of this 
limestone present very distinct characteristics. The 
uppei: beds are a whitish-gray, soft m$gnesian Kme- 
^ ; stone, sometimes called "cotton rock." It is a good 
fire-rock, and is used for chimneys and fireplaces. The 
middle beds are blueish-gray and drab, hard, compact 
or crystalline. In places it is a hard, drab, compact, 
thin-bedded, argillaceous limestone, filled with hard, 
blue,*concretionary or feucoidal masses. The lower 
part is usually a blueish-gray, cherty, suVcrystalline 
limestone, weathering brown, and parting into small 
angular masses. The beds are irregular, with thin 
shaly partings, ^pirifer cameratus^ Xentticierwis ajid 
Uneattcs; Productus Flemingi^ oostatiis and punctatfuSj 
Tei'd>ratula millepUTictata^ Athyris svhtilUa; Enomr 
phalus rugosm ; Cfwnetes mesoUba; Myaliria^ Orin- 
aids and NautUus rwdodorsata^ are found in this rock. 
The saltwater in the wells at Osawatomie comes from 
this rock ; but I have found no indications of salt water' 
where the rock fcomes to the surface. This rock is ex- 
posed at Lykins' well, at the dressing of the Wea on 
the Eockville road, at the crossings of Middle creek 
and North Sugar, on the same ix)ad, at the ford of 
Bull 9reek west of Paola, at the fords of Marais des 
Cygnes and Potawatomie near Osawatomie, and on all 
the streams in the southern part of the county. 

No. 21. — 6 to 10 feet Blue Shales. This rock appears to be 
very variable in thickness. It is exposed at the Chest- 
nut ford on the Potawatomie, below the Well Bock. 

No. 22. — 1 J feet Blue Limestone. This is a hard, compact, 
blue and blueish-gray limestone, in thin beds, with 
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shale partings. It is exposed on Sugar creek, north- 
east of Eockville, and on the military road stiJl farther 
. to the northeast S^Hferlmmh^wsL&c^ervediait 

No. 23.-6 feet Bituminous Bhales. This rock is made up of 
thin, hard plates of black, argillaceous matter, futty 
saturated with bitumen. It bumB readily in the fire, 
leaving a large amount of gray ashes. Dimna canr 
vexa was found in this rock. It is e^poged near the 
Won-zop-peah Tar Spring,. and other places in the 
southern part of tthe coifnty. 

No. 24. — 1 \m 2 feet Blue Limestone. This is a hard, compact, 
brownish-blue limestone, containing some particles and 
blue veins of brown, calc spar. It contains Ckanetes 
TThesoldba? ^^tlSl 2i qv[i2^\ Maehrocheiliis? It ^receives a 
fine polish, and is said to contain ores of the precious 
metals :; but all expectations founded on this report 
will be disappointed. It crops out near^Lykins' well, 
and near the Won-zop-peah Spring. 

No. 25.— 1 foot Blue Shales, This bed is exposed in the ra- 
vine above Won-?op-peah Spring. . 

No. 26. — 18 feet Limestone. The upper part is a hard, com- 
pact, blueish-drab limestone, filled with purple spots or 
concretions ; the middle portion of the limestone is 
coarBer, and filled with small, brown, ferruginous par- 
ticles and cavities. The lower part is usually a hard, 
siliceous, sub-crystalline limestone, with numerous 
. small, brown, ferruginous specks. Below the last is 
sometimes found a bed of light-drab, hard, magnesian 
. limestone, with a three-lobed Aikyris, In most local- 
ities the middle portion is a hard, fine, gray, sub-crys- 
talline, chprty limestone, which weathers brown, and 
separates into angular fragments. It contains small 
white crystals of calc spar, Prodmitus purictatusy Bog- 
^siy eostatus, cora^ semireticulatxts and I^lemingi; 
Spirife^ Uneatus and cameratus; CJwnetes SmOhif 
and numerous Crinoidal remains were found in it. 
This is the lowest limestone fin Miami county ; it crops 
out at the. Won-zop-peah Sj»ing,ron Sugar creek near 
Eockville, and in all the deep ravine^^ in the southern 



pttftof tte aotmty; . lidoes noi^me to thd snxftoe 
in the xniddle and northern part 
'No;.^7>^150 to0Odlbet ^SbMfrjbni^' md -Shafys. The upper 
^ " pbttiofn of tbig fbnsiiliii^ taiuaity^a dark, heaty- 

.vMUted^8ilft,nn^aeeb^«aQdBM») lOoreorlesB sata- 

" ' tiited-^^ipettoletim. In plaeei^ it pames into gray, 

hard, thin beds of calcareous sandstone, and blneish, 

' - dandy iihales,' aiid sometimes, lower down, into )>eds of 
. bi^^im and blue sandy shales, wkh>a few ^lin stieata of 
' Mdsa^y item oite. It contoks some^imprsssions of veg- 
f ^etabld t^mttins; |t is tiie lowest rock espoi^ed in Mi- 
ami cotmty.* All the deep Tavines in the southern 
part of tne county cut into this sandstone. The Won- 
zop-peah, the Honeywell; the Bockyille, Mascoes, God- 
frey, Sac Ford, and all the other oil springs and indi- 
cations in the low grounds in the extreme southern 
part of the county, come from the upper part of this 
rock. The exact thickness of this formation could not 
be detennined by any data we could obtain in this 
county; but firom the exposure and levels on Sugar 
creek, in this and Linn oounty, it was judged to be at 
least 150 feet thick. . Mr. W. B. Oart^ says his well 
at Osawatomie penetrated 170 feet, without reaching 

1, ;. tite bottom. . : ; r 

. No. Stsi^t— 5 &et Qmof^tionanf MasrL TUs is a Uue and 
brown eatoareous shftle, With rtrata of large couksto- 
tionary xHaises of bandbhie marl This is doubtless 
acoiMprelionaiy limertone in semeplaoes. Itdoesnot 
<xxmetodbe8U]dSEK»inMia]iu but it is exposed 

I over EtiUey's co^ bed in Linn. 

Ko. 29.— 13 to 88 inches Bi*mam(m CM. TSda eoal is of 
nadimn quality, rich, in gasy col^iwtll and bums 
witih a.deto &ane. ItoQntaiin8ioiK^aultdam^<^i^ 
' tnd qHttr imparities. It is ^BfMed on; Sugar cjpeek, 

1 ., idxkiti B miles sooth of t^.Lmn'eoaa > 

M ISkf^limAihfA JUmitM^ Ti4aiv|ar?aijl^nni> Uileiih^ and 

beds. Itcoiitaito^w^'amet^^ 

11 
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. .Such are the rookd;m t^^to^gAlar i(»i^ ffromitha ib%he|t 
Mis in tihe.nartih«iBnii)^ Sugar 

ciMkintbesooldkeasivglviiiga't^ from 

315 to 850 feet: Tb^Me'i^of^lifiinrapoaiti^ 
.tel . . .'.<..•' \. ' : '•;.••.. 

. Tberoaarefiome loQid dips^ea wi^ tb^ji^Mdj^^^Paola to 
OJa&e crosses tiieTeix.^^^ Uitlie.ibriia^, north of 

ItodcviUe, and at tiieiarosstog of Mj0m»4idik: Oygn^p^ north- 
eastdf OsaimtotaEiie; but these dips are mtei^l j loc^i^ and do 
not dktofo the.ge&eral level of ^ l^ks.ia.&eiOOimty. 
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The soil is the great source of individftffiilxaiid nationar 

' '^^al^, as it is lliie^ imiteediataoi* rem<sfte B^niOei of ndiirly all 

the «iatak4^ usM:to IM^ olo&e and^ehdtigfr iss/ -Its abso- 

Itite'^^iake^ is beyond {Mfn^ as am;is dj^endent upon 

H for idxisteiioe: '(Il04^adye Yllhreid^iidi^iiponits fertility, 

' dnrfiibility, ^ ^d^^^dt* cttttiHi&tob/ ;X»tlMb<^^ 

the soil of Miami is soaiifcielr^ kii^pkseedl^y'lMijrtocinsiderable 

•ai^as tolttis orafty>>th»f '6d^»9^ ). '''« i' - ' vT »:. '-' ^ 

'Ii&'fi»iUU^iB^^^ theiipBame by a 

ribk |^K»itth (i^vpraiiie^^^ roainuvtBeck^forncdti^ass plant, 

and Am^baii'liaert;aaK]id^>jiEi ttie fopestayilK^ ftie;bi%e growth 
of hackberry, Akt^¥Bkm\^im^]^ciii^^ 
nntfakicovy,M|girani^le^a£d niMteff^i^ tot pJMa^^anA is 
fidfytpipi^adiliptte abdhd^ pro* 

«tB0sd.by Itonaiit wiiniii^^i^^ttkloii; >r 'i ^^ ^ ' 
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He and fonn the basis of the 8f^^,t^tel;iWt;;t^^ eojvfif, 
qnsoAgnwlr^i^ <^?^^ wpyi ^ ^ld i^^table matter imx- 
eAv^ity^lBfj(f^ lio;^Iyf^d9iiqe oi^ ^ ^.4^grediept8 e^ten^ 
ing.toto thftggpip9m#pn oiito^ 

JPjIeldB h^y^J|&]% been: m cvildJ^&f^ ^t|i /bpit litt}^ 8^;^ 
of .@|d3(austipi»; .But t};i9 o^^taral $}(I)apfi|tioi;L, of tb^sTuA^^ 
by a Ipxigm^f^i^'oifaeofp^ caiugaeijyb^ .^paired by .jfoji; 
ning the plow de^^,. aixd bringi^fig .9Qme <)f the Y%giB piaV 
6oU and 30080:18 to jtlie 60^^ , .:;.,,, • 

By this proee^ the4okWio«jM»d ^flj%e^jl mayJ>e readily 
and effdctixa,lj|yirec;apfs^t jp(^l^.>£(S;good asi^ew;; a^d 

bei^dj^ th^?e ia mh jiiiateid^ eii^itifgb below to r^^ 
proces^ ii{ieii>a& 1<^ Q^.the present n)upep[ ydll.wish. tpcultit 
vate. There is scai^y aa iu»Re of ^^ij^aste. lai^d iii t^Q <x)iiBty ; 
the slopes are gentle, and the soil good to the tops of the 
highest ridges; / 

The eharaeteristics aboye named ^how the soil, to be light 
and easy of cultivation. It is nearly -all open, clean, unidu- 
lating prairie, without broken ravines or steep declivities, and 
entirely free fixim rock arid stumps/ 'There are a few.pkees 
where the ^ffirife of Formation No; '*8j'^^f^ above sectioii,- 
come near the ^ildrfiiee and mingle iv^^^sdil/ but tlie ai^ea 
is Toy Uniited, liid may be imed ftii^ptotire. ' 'Ther' only ' t&iA 
diffic^dty felt'bjp^th^ fto^ th^ State",' is.tiici 

drotagh^"wM<3i sornetimes prevail in Hhe-^wnttier irioii&S'j 
biiirlihis didftculty 'can be entirely oVSre^awfj' in4» dMfattrjr 
seasons,' iDyifeepstbscfl^ ^d earijjr T^tfitegi- •' ' ' ^ •' • * 
-By a &lilffla ute 6f Wiitfbsoil'^dW,' ^if f^-'tye^y-m^ 
BoH yrSi^^ f^^dbred light^ ipdtmm l^'greatr^^fytMiiie 
the roots *waip6ad*ate4nt^^ the? teBtV «f 

fire di^^ig soils, a^^ by e«it)5BM7 sttt^ 

t!bn,'ninch^m6i^e^fcbtiad^y fl^ 

besides, the tnibiK>iI^la&d^k^iiftu«i^Hki ftat fJie^es^Mtf 
of water, in early spring drains off* much quicker,' and tbe 

piantiji^tRfe \Wp«f'*!»^ i^^i^-ftMy ^eiiii*^^ 



*4 ^^AitoteofeJiL^iasTiBt. 

t^oped' before A^ ^^4h^^ O^'siiniiiier 'cAw^ 6ti:' #licai 

016 dijdng%^t kithe stttoi Aiid%^^ ^tia ^ d€^|>tE 

of i^ot towitfisteiiid^ifaffefifecjtt/ V '•^^'- • " '^"^'^ '' 
- There haye beeftir mi^^' diJfeJ^'in|^^^^^ !i^i^S(b6ffeg;8tot68 
^friiere ^Se6p pteVihg ^and'eatfj^'^anling seiciirtfd- ex6eHettt 
cro^5 whilfe the cropfete ffi^' adjdiiiiti^ftcJdfti titia^i;W6r(^ 
ftrjt cuMvatidri^ were^Mores, trough the 6^s6ite dtod^t. 
We^aivfe seen sevei^T caseaf where' the eiperiment' w«te^ so 
snccessful, md the c<aitriBt's6'siriki%| that''^^^^ could^fail 
to be convinced of Ithe efficacy of thel' reihedy. ' ' : '• * • r ' 

It is also well established, by long' and' succeissftl ^'fe'kperi- 
Aents, that deep or snlbsoil plcHtiAg^^ steeures fai* better ci^ps 
in ordinary and \^tgei56is,ksWH'a'SM'di^OT^ '^ *' 
^ it is^firmly believ.ed ttta^fe ngor^vt^ fitp^Kcatio'n M iMikP^ 
tern of cnlture will- seciire go*i efc^ oti^ th^' riidi soifeof 
EteC^n Kansias, eveii iii' the (i^ei^^^fl**^' ^ • '^'^ • — * " 

SALT, .:•''..''.■: ^- -J, 

.. t|iere are several dry. s^lt licks in vaipous parts of the 
eownty^bTit there are uq indipationB to show; wh#ier yatlua- 
bl^j^ieppsits of s^t exfet a|, those localities. . ^iv^ wells have 
b^n bor94 at .Osawat^mie, ia ^1 of whi(?h good brine was 
<?btaiued. . According to^;(;he;focts giy^.us by W. B. Carter, 
:^., the wells axe 18^,270, 86^120 and l^is/f^^^^ 
ively, in, ^eptjx. TJpiei; fert brine ,was stofc^ in all. at the 
di^ of 60 f6e*,;A^d at 80 feet a stronger yem <;>f saltwater 
wai^ iP€ach«d. . : T^j^ ^eiw ofi W^ were in ^p l^wer Ihaae- 
stones of the abpy^ jiac^, ^d w^^ found ,^|b,^ont the 
fWfl(i©,ievj^;i^: i|^ j:»f t^ ^ cpffjmpn origin 

m th^i?poi^ .,Bi|i *rC?ir«fW ¥i|BD|ii^9g.qf.^ 
^ y(bick the, br»e w|».fiwj^^f^e8e,w^^ they, crop 

OBtin W}r^« c^pli^sajia t|fta3pWd|i^-a»4??il^rn^^^ 
<rf..^e.QOU^, d^4r?^vrw!:€!fd l^J^} 

mfi^ Qf>»lt, or »lt*«»l»c, i;^mJ&on*:t|«p b^. ,,,'; .^,: ;,. ,; 

f As a gen^eral rule the aobsoU should &ot be turned o^ to thie surface, but it should 
of the eommon plow. 
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Th^ following section giy<d6 the rocks pwsed timxogli in 
sinMng the wella at Oaaw*fe)i3aie, ,w^€ia«fi>y;5(r.i Carter;; 

.«o:i--^^f€«rt,i8oilAad€lkyii. (SoUJWdrilaililiw'lB.) .i ' •■ . ,. i . 
Ho. 2.— 9 feet, Soapatone. (Shales.) .;•.,'; 

.1^0. 8,--18feet» 31ueJ^e3tojieiMy^-Cl«r. ^ 
No,;4.-^& feet, ,Grajr lomestotte. aid Cl^^^ (Well Rock, No«; 

'■20,21tod'22of ours>ctron.)''"' ' ' " '''],"''' ' / ' 

^17o^:6.--i3.feefc,iBUto1tl3hiilev! (Np..fi.8 c^ .; " • 

. No. 8.7-^X7(lf«et,. i}9|>pfii|fOJi^. -(SJiaHs .and . gan.dstone^ No. .27 of our. 
sectibnO , , - ''■ ^ , - ^. >-...... .. 

Theftr^jgtb^pf the ^^prm? raflgjBs iVo^jjli-to 3^ degs. .of 
tEePe5(Myjviapiaj^p4e*.foi» V llhe -strength of the brine 

used for the,ffliwpfectare of .salt at this plue^ s^ver^ged about 
2. dcg.. of the abo^ scale. . The s^t xnanufactured is esteem- 
ed a yery.^K^ arliic}^. . ,;:;: .vi-:./-.v^'V-' •.•'.'.'-.' '" 

The woj;k8 weire not .w .oper$|ion wh^.iwe .visited tjieijay 
and we could qbtfiin, neili^er salt nwr. brine. Pr. .Sinl?s,, the 
chemia^ of thesuneyvWiP ^n^yzebplh, ap^ the resalti^ 
in-his gener^jpeportj. ^^, '.:-.-5:.; ^ ;. • ;\. ,. .:•••; 

There is »p,.4oubt.that otbi^r veins, of sftlt water will be 
penetrated: b^T (Spanking diese wells deeper, rbut th^e are ^o , 
means of,- detennli^ag at wh^^j^ fi^^pth the brine will be reaeU* 
ed, or.iii.^ljat qiifi^titiesjj er of yijftt sfrei^gth i(twi(lbefopnd; 
afi no ii^e^t^tkp3 haye .bcp^ ihade deep^ thaA these w^ls, 
in this part of the State. Tl^ere is>; however^ ^ probability 
that stixnag ,l»ine in large quant^tijes. will be reached at the 
base of the.^ftrbpnifercjus ?:ocks, ,w^re the, nmneroua ayid 
bold brine ^Jjxrings ip^ <Jentr^ Jlifiisawi comet to the surface. 
Pow deep ijris horizpiijis. below; the present ^>orings. wei can- 
npt tell till we have .completed pur sui^^y of the southefi^fetern. 
part of Kansas, where we epfp^ tp finjid^tafoii'deterKuaiTig; 
the thickness of the lowest capJ;K)ni|epou$ rc^Qks in the Sti^. ' 

'The eistence of " tiu: springs '' in Uis&ouri and K^sasJ'. 

has lonff been jbiO¥Fn to the settlers and liunters. of those rj^. 

^ .'.'. . . -. i»'' ■ >'. » ' 

r'^JO-a^'.of tfcsi8cacTn»resfcat«a'Batttrated^Bo!uti6B;v ^'' 



^ra&y but they atttact^ fio partietilar attention, Jifr th^ ^^rSSk 
tar ** h;atd b'eto applied to «io 4ifi^M ptirpotes^ ^ esrce^t as: a. tu^ 
bricator of thefrei^£telf6: wagoii, dhd a limited application ss 
a domestic medical remedy. '■■■-.■■ 

The late extensive application in the |irts, has catLsed care- 
ful eicplorations of these localities to T)e toade, which have 
resulted in discovering a vast number of places where petro- 
leum comes to the sur&ce through the irodcs and soikin great- 
er or less abundance. Such, in feet, is the abundance of pe- 
troleum" flowing from the springs in this cbimtyi thidt no one 
can doubt that it comes from some abundant source. 

In our exandination of MiaiM county, more Aan t\Ci3nty 
places w^re observed where petroleum flowed fl^bnitfieroi^ 
and soils in consiierable abundance. Thef 'larger numbcJr of 
these springs are, as shown on the accompanying inapi on 
the Wea, Middle creek, Marais des Cygnes and Stigar creek. 
There are numerous places in all parts of the cotoit^ where 
the rocks are saturated with petroieufn, or cbhtkin if in their 
cavities in tHe soKil sta^'ciffled asjihialtiiitf^^ 
numerous wells in which petroleum was :fouii& iil'febme 6f^ its' I 
varieties. ' Insoinfe it was so abnndaiit as to tolirefy ruin the 
water; an:d;^he wells werej-fiflied up and ahantfo^: '^ ' ' , 

l!lifemo^ noted; spife^'I^^^ aite^the'^^'Wea 1?kr 

Spitog,'''flie ''^' W^vef (i^if^S^ 
S|)riiig," "Dale's (M S^Hn^,« anfi' "Hone^^^ 

l*iie 'fe farBj^nJg is 'on tiib%ea, m SecJ. S, *P; 17, R. 
24;'afld flowi'itom the jiarlMgs' atid crevices off^the sandstone 
Nd.'IT 6^ ow|ection'a1ibve,«'^boiit 15' felet'bfelbw the bverfy- 
ing liinestpne/ TPhis spring d6ubtless disih&rges'^m6re p^- 
leum than atiy otlier in tiiii county, and has beeii- linown toi 
rfie settlers and freighters'for more than tKiiliy years, and'tid 

the liffians firom tlhiennmembriil.' '' ' ' '• « ^ ^'i 

• i?he 'Sedvet Oifeek'^Tar J^pring is in Sec. 8 of tfie sa&e' 
township, and springs from the same sandstone a few feet 
lower down, or 30 feet below the limestone No. 16. 
^Dale^a Oil Spring i^ in Sec. 30, T. 17^ E. 25, and comes \ip 



^V 



through the TSpring Rpck^' from the sandstone. below, or N 
17 of our section. r^ 

IloneywelVs OU Spririg is ia,S^. 33 pf the same towjiship, 



Via «a;9«t^Mul<ififleeiio^ 

ledsvfkmfy, atid hiimaovtB plaees ^vbeveriiie auiidstoiieB fire 

coiupletety saturated with it, and wJxeveHiefihalBB axid'lime^. 

etom9ii^etial($initiii4^^ Oil oboEsataialwttieflaDdBtdne 

a^dctai^ltop'iXjroi^ places jb moitiMnst 

qiifiiter Sde/31,X;i8,B.^,GnGMtfi^^ It also 

fkaamB ciabici' tife %q1d of the Morai^^des CtygneB jast: above 

tUa mautii iof ililtt bmnck Tke saxn&inuidstoiiief'crcips oat bx 

iseilrly all 'the bMaohes in this re^n, and is cnrerprliere. 

iKKKm^rl^lmprngnafted wi&aii. At Sac Eoidv innoiihi^st ; 

qonrtee dfi JSeb. 20^ T. 19, ISL M, oil flofws^at of the bank on 

botii6iAes:of; tbeiiirer; also in sevmil j^aces m the ravines 

ledidsB^ totherimi^y betw^een Sac aiid> Mtami fords. And: in 

a nmAe:^»»Bt of ii]ie Iforth Fork df ACddle Creek in sototb- 

eailt :vpisrtm oCifiee. 8, T. 19, R. 2^ oil ms obtained in a 

GkaHidm ezdsvalion in No. 27. This sandstone crops oi^ in. 

many of the ravines in this region,'and showa more os:.less 

tsipfiibf 4aL.' Jl^tpQkimn..also flows fcom the ical in^ Ur. 

Gehotfj^ fa^t(3,>and: in sev^al otiier ^places on< Middle dreek 

' JtomeJOjL-^ragiohtMtw^ srit vbUs at Cteawiiitonue^ in 

. suhsaoBi .ivelbi iai^: Fhob, in IlleniM') <Sp«iee's, lijrkiiis^ apdr 
vantixfi btfaer fvotk; ]j9ddlis^.^ett. iraa ;bo^ fi)i^ oil i^ tihe 
0imili»ari^4]nytari^ 15, T. 17[<|L/^3^iinl8a9, imderthci 
^AMtioB>o£ l^JGt W. Breii^ Solomj^ 

&rfia; ^ We eadtd get nd veKy>eIiabl6 aqcdnnt'of the bociiigs^ 
as the records aje repoitad . Inst. 11^ &Si Ohtet gmem 
iiaeMlioma^dil^MxAisii^ caae.aocbi^ng to the b«iafr of 
■ liilsJiflKfiMiont 

•^nb»uk4lkmm&:toyb^^ 26 to 8ff ftetilimeBtone^aQidaio 

exbbretidttroeirfrikuBg pjaritei wjbiahi ivaii aaid: to ht^f^iscme 

ipi;if^ii»bed^.»4K>a^^ SO feet wu.lU 

ijuke.i'^'^adot ofiifgiA tiid iMy :d9ln^'^ It wipibi^i^Bcnai it 
ifeiM^ydMct^tMeari ef 49 |i«r j^y; whoit^ tixe r«i*ric &amA 



88 omi^oaio.^ tnritvVT. . 

*ha6 jiirt ccaacunoDeed boiing oaS^ 11, T. 17»:It^ Jdit. j: WJbep^: 
we wei» tiiere 4hey had i^aohed a .d*p& of -110 iiart;, with/ 
someoiL The woii is now in progreeft.'with'fflir pfeD0peei&. 
and high hopes o£ finocesB. :i: . ^ . ; :: t /)• e 

' These variotuijoil. spcuigs and other ilDidicatbQB of petrcienm 
have their onginjifarfiHa Cerent sandstdaeB, ^NoftjiLO, 1S;>17,: 
and 27, o£ our tidction^ as given 4bote.. lEach of .Idiesetsazidt) 
stones is so satnrftted with petroleom vk plaeeft tfaat:it sonS' 
ont into the soil, otOYer the wvit^r^ and. fiUb:ibe airimtii' its 
peculiar odor ; .and where Uxore are &actiires orcnreifieesy tb^i 
oil flows ont in endi abundance>ai^ to have aeqoii^ tiie^aame 
of "OU" or: «Tajf. Springs.^' . SoAe. of these. :lociliti«: are 
mentioned in the deseriptioiis of ^those s^dstonds in the aeo-! 
tion above. There ^6 other localities in thesei saiuistQiies in' 
this con|ity and Linn, and in Bates iand Gass comtties^iovi^ 
the line in Missouri, bat enongh haV6 .bean given to ebu^w, flie * 
character and abundance of these manifestations of petroleunk^ 
in this region. .1.; : : I * v :. i^s 

Kearly all the petroleam seen was of the dark, thick^i hew^- 
variety known ip commerce as LubfioAing Oili whichl ia^ 
much more valuable than the thin, toiber-colored varietie& • ! 
The thin, axnberH^lored Variety, IHnmiMling Oil,wayjB^en 
in places on the water in ilvibraiaiches, and paxticulariy bnlhe 
springs, which ccMSie np through the'Sptface marls atid SfoOk; 
and the soUd vari^; Asphaltutn, was o^ 
|dacesin the cavities of the rocks and on the sui&ee neail:) 
the springs* of the Uqnid Varieties. Gas is idore'Or less abiluir 
dant at aU the princ^paliocalities zuMned 
* Soch are some rff the^facts observed'dnring tiia-jiQcaamJnatififl^' 
of Miami county, and it wonld seem they iire;flaffiieifi(Bt toh' 
oonvinee any<^ne &miliar with: the indJeatinnfl and devekip- 
menta of petceienkn in the pjodactiveoil rogie^ of diQieou^ 
tsryj that it must exist in latri^qpiaixt^^ The 

fatcts, that soiam^«>weQlittibe^'diig^wiiiH>|ct;in 
leomin some of Hb forttis; tbafciQW aikidato»Qi(.iim!]a nwi7' 
plflBes perfect^, saturiifed wSth'jfe'; HM mpt0>ot()li» of it(.i» 
fionnd in the cavities of. aQ t^e idtfiiae ifitk^^;mabl^Q;^irik 
that it has been flowingin considenMl^qitaiifitiM ftwi WM 



ha« -Iv^^MK^-.v-ii ••.■.....'•..;• .'IfiT .>.-..;•:: :••:i:.•^•■ ;^-: 
' • i : ••. '\'[* !..- ; "^j i\'jO''^::^il -iI-.-'-c ^ iP^ •.}*■ .-/I .. • ... ■■ "* ,-? 

There are two thin beds of coal in our section^ N^'. 14 asrf • 
No« 17) t9id<^i crdp^t inse^ei^pladds^hi^^ 
the oliher b€d^]$<». ^te too Ic^Iin. the:«dri<» oi' rodks to ^mcC 
to the Bttr&09> in lliUHcotiiHTfi : ^It ^(^nsiil 6b0ei^^d oil ''Bugai*' 
credr, abddt(iireeii)Jle»fiod^<o^t4i^(x>m^1ifte^ > ^^ '-^ 

TSae tipper bed, No. 14, ig not pennanentjiaB idina&y 
placesit mm e&tbelyiout: It ^srbps optin severat^ ]place8 in 
Sees- 16 Jmdl9^T.l«y»?'%iuidmT. 11,lSiy2^iJtBlMci- 

Hiedinni It hae heto ^rked Edmb^^bntis toortiiin tD|^y.; 
The'bed ifiNo/l?iB.8tiU»les8.]^eriD^ $md is not 80 tUckJ 
It cropa^xAm SQe.^Oii!B. 17, Bi 38; i 

The 01% cosl^'thateanbe^wdviQed to Jtdvi&taj^ id thte; 
coanty ifi 3S(>.jSf9, irid(^iiero]k'<>iU} cb B^ Jt is a! 

bitnminong j(k»l of la^^ qba^f, d$ inches ':(i^ek where 
we saw it oil Uie Wiestaide iof the eveek^ oa^John Boss' land. 
It is Tqx)srteelf not so. tfaiok oaitHe tAftt side, aw the lattd <£ the, 
late Mr. Jacob Haldeohiml- '• i: ';/: ;» ; .i ' • : ' . '-ii. 

This <K)al> cDiiM iba^inrked bpsbaftfii iii azly^lpartlot^Mami 
cbttftty^fofltesii/By tome: Teiy: rave ileeak <tf ikatnrei it should' 
thm ouitos tbeAQirth and Bbtthwest: it. will be an ef«^. nis^ 
ter to appt^idisiatelh^depth flt:which it^will be fosmd in anyi 
part of tibie^QoiuM^. Th& only scnuoeof imoertaii^ 
niating the depth, rests in a variable thii^ess of some of the 
beds of sandfijtanf^ and,sl)ales,^ th9)iiiOte0|$>j»e9«a« yery nhi- 
f^ffxn in thic|cne6a;in':iJ^erSQel^9 weiiiav^-gi^^ 
Biipunrenj^enti, t^ethickfl^ so far $^fk\mtmr. 

ed^ ;Eaifof,tlfef^ 
thickness, wh}^ is &e li^lAzifepa 
depth of . any ^yen bed 1:)elow anjjr other bed in the series. 

If we wish to determine the depth of this coal bedat Paola, 

attiieleTci^tfae*b% spring imder the Iiift,#iifr8t deter- 

])ad»e*wUBh lodcin tf e Mdios'^ihes to thefltu!fii^4>d a toT^I 
^ ' 12 



9^' oMUmbAL^ex^t.- 

j^&tHxh spongy Mi^Gmm'^^feH^^ bd«to ' 

Vetween Hb&t and iihe coal iv^ giv^ ^te^ dd^ didll^ €^oi]|^ 
for all praefical parpoeefiT. This sprmg comes diit tiiiltei* llie 
spring rocky No. 16. The rocks betweenit and tiie coal are 
Nos. 17 and 28 indurive, whose average thickness is 307 feet, 
the depth of the coal of No. 29, below the level of the spring 
alH>ve.Kain«d. 

> At "ther ford o!i:eir BaJl <HPQ&y west so£ I^ta,;thfe *fell ^ifocAi 
No« ao, i»:*t tl^4»ir&ce^&navt^^ airerfge tUteikMiss <€ the 
bo^ No; 20-38^ hmms^ iUAweStte^mdii^iCbsi^ 
In tiie same vEomet the^ depth of fthe c&fimtnyib dfit^imiised 
a^iuajotherpqiiit : ,? . : : . : i 

As we remarked ((n^page 14s it wafrimpaneil^ todeterraiae 
the ^&aot thi^^etaDf jChoi sandstone^ md.'ib^i^jA £]k>.:a7/ 
aa a portion of :it wasrjCoii^ieEe^: dprin Bngitr :erei^>th& osly 
jkm wheir^ we saw: tha^bottonr of it Bat wd:8kUl be able 
to do this when the stn^viejr.of Linn<Mtiiit7: i$i^^ TEhd 

approximate thickness given il» :n<far.«Qtidti;g;bf&rr'afi>pispii4^ 
{^irposes of; mining the coed beQe&>th it, m a Skw feetimiva or 
less {in a shaft wi^^)ffte^bofc;(tittle diffimeiiceiii.tG^ .expsnae 
of rai8in^>t]te ^leaiiy Ivk^ tlHi aha&isi bnee icoiiapleted. 

. When tilejfdn^mAt ^omtrKiisidd iftiodosidedible^ coie cent 
per^bushel w^i c^er/!^:^lhe diffei^iioerSini e:itp6niBel be^een 
raising it 200 feet, and raising it 3fi0:fiaet^; i i » J* > •. ' ' . » ' 

IHie Only: piacticai :(pBBaoJi:teimlimnig,'jAMvM& is hy'&ix 
tbbr niostl imptotaiM) o£Dd9,:.is. th& ansoimt tiliM^eia beraold, 
atidttho ^price it 'can citfimmd^' Theiprice •iKn9^>d<fem:knided at 
t^innh^/Oii ^Bn^iorelBk^ 9S 

pmvidedrvitnjrtoiisidetAbtaamQ^ cahi be. 9(A(li)atotkede £^ 
umas; ••• *::• ;^ ?'■••. >[♦:;: I '.! > •>.. ' i> • ? •'-•.. -'H'l^) ')^ * ."^'i'! .: 

i^Nttfttiigei,' and^this^ Ml'de6^ b^^etclitfSUeSl^trr i^he ^w^'9 
ittkK:flir^add^i3i[|%^¥iuSin9pak«^f ffi^^^ - 

. , , _ . .WATER. . . ; , . 



p&!eb^ c^ik^ bw^.' ihm m^^y iiielT T&i^ 
borhoods and fill the streams with aner^i^titig abuiiddnctf 

'' '^ '".'!'" ^ '.' '""'■':'''. "timbek: •' ' . ■' . •.' '' '' I 

^Itbtibfer is stti iteili df primary importance in the prairie 
States of the West, and especially so in Kansas. Bat as in- 
dicated by the map, the streams in all parts of Miami county 
are skirted by magnificent forests of the very best timber of 
tUe deddnons speeies. Xhtere is aa abtmdaneer for all farm 
Xmr{M9866, mA tlml^ 4o^y\m idietiibuted as to be . (ioixvemetit ; to 
.chneisy^-iteighboQiJiood.*' c •; 
r 1 'C&i^ttomiroofl^bsyciiiiore, h(»iiey lodtist^ black aiid wiiite ; wadd 
iixit,fwMte;ti%ntLt and siieBbark hicbory, nid ibd .wbibd «bi^i 
Ihm^ rcki bircb^'^^Ute and bine aeb^ biurr^ white^ <^kdsta«h 
blaefe^ '|;my^:pQ8t^ 16^^ iand.^bSnqiiapixi oaic^ ;b<^x^der^ 
mulberry, coffee-bean, persintmon, h<qp»hi(ambQatQl,. gra^ 
liawi^s^. wild pluTQ^iafaJliolber 8p^6ieii^<^ kiss! impoart^ce, oc- 
cinr^mlmg^ andi :#ellr d«v<eioped tm limal: mAthQ 'timltepaii 
Stat»^ 1M Week] TVHb econone)^ ihith^ncle^ aiKlordiicmji^, 
oari& ini piteerii!^ the th^ tfaa ooati%^ n6edr#^yiitr ww!^' 
&r'thi6iartHikof,priHtery'meeei38^ .1 

v': - :• :/r.) .■,■■.•,:• . .; . »UHi|)ItJ[<J; MATaBBIALS. . .;-./', 

( V ■ ■ •. • f - . . , ...... 

., ifO0N^%iestane|9xUtein quantities fbv buildings,, 

fenee^fW^all^otlie^rfipf^ pwiypo^ei^.; . . 

,. Xl*et^ay.ikn^^ of ^he^lbeds -i pac^ 

of the linieptonjesj IIo^ 7, 9,. 16 aaad .26j will bum into strpt^g^ 
white quick-lime, suitable for plastering and cements. 

Clays suitable for brick are also found in various parts of 
the county. The upper beds of the Stanton limestone No. 
% s^i^evrlu^^^he^ of ihe wQiItcck,lfo. 20, andsi^e 
of tix» 8iilid6td|]»iiffi.tEue'ii^^ part' of NanSTf makegood irflt 

weftther or fire. These .liine8toitto)ikfe <»poi^ me^ iXk 



ptgte fbi the ccmnfy) and 43te*yadB»a9 ( » iii lto^:g^^ f^ 
oa Sugar and ilUddi^ ei^ftk^jiibd ol^ p^^: wfa^*e!^(h«^^ 
fotmatioiis erop: oijdiy as ^^ Ilie desoriptio^ c^ th^^. 
locks in the se<^Uio^ abovQ. . . ' ! : : ;.,. . [: . F 

Some of the beds of Nos. 10 and 27 have a i^ia?p,gsMi $fA) 
fine stmcture, very snitable for grindstones and whetstones. 
There is a fine locality south of Eookville, in the bluff of 
Sngar creek, Mr. CBxrf.^ron hftd,a good griijdstoye in^de 
from tlie sandsJbonp of this locality,. a.. /- ,.{.. . . :..; 

;•"■'•■ '•• •' •.'"'-i>i^^' fruit/ '' '^-^^ '-r ' ■■ • '• ■' '■^-'■' '■ 

V. : "j:. \ '■:,.:l -.-.w ■■);••■ . /•. ; 1f.-v,rM:r;.i.:n .,' I^.'-.'^-; .;:;-: 

Apples, peafe, peaches, cherries iahd ploms,! so far ias triedy 
are domg well. < THey . sncbeed wfellm the adjoining .counties, 
of Missouri, \diere the soil and climate are libe same;/aitd) 
there is no good' reason why they should not.do as w^ ^ 
thiscaanty. * With such iinproved modes of critivaHcm as 
ar^ Iwiapted to (Jiy, richi^soils^ gooseberries blackberries, 
raspberries and strawberri^, iar.d even cfurants mayrBe col* 4' 
tivated with igreat (Success. • 1 ' '»' 

All the ground for fruit culture should be thoroughly and! 
deeply iBuhnsoil^ ; and> that, inithe small fruits abpye named, 
should be' mulched with straw or ptairi'e hay during ttie sum*, 
mer. All ' ^11 io best on a northern exposure, and the cnrv > 
rants should be on the north side of a.fence, paitidly shaded: 
by trees. 

In a soil and climate so genial to the glape, it can scarcely 
M of entire success. The ground should bfe deeply sub- 
soiled' or trenched, and the vines carefoHy pruned, to Ae 
great trouble wifl 'be too rank a growth from 'the nchness of 
the 60% But 'catefdl prui\ing,'in view^of lihe vigorous 
growth, will remedy the evife arising fit)nl this cause. • ^ ' • ' 

•■ "iRok OKk. ' '"' '■ '' '■' "■' .'•'■^ 
./ •■ :;.•'.. :..; ; .--i':. ^.p -T .,•-... :• 

As noted above in '-tbe sectEoisi, ih€are:tu^ejiSnndrydb<ids:Ql^ 

Jd&ey Qre~oaiibonat&of irouj-^the ithate bods ah the-isoun-: 

t^ Bnt.tbfay idomeloappeKrLin tuffiidieiitH quantities fto: be' of; 

any present pmfalacal valife.;. The fufuri oiayvdi^veloprwasitkt 

^Ai^:tbey wiD be mntaUe to supply.v . !.' /r'< . • /Mot/^ 



..t:.W V^ju; r'i'J'T I ^»] ^:."!-/;.r <;-:;jtr,; 7:hi«'- •;;;' ; :.> r ,,, ;i 

seat, is a flotuishing town in abeautifol location on Byjl (ufeel^ 
.pear the cpn^ of^th,^ c^^tj,j QisawatPWuej^St. IjiffysTille, 
ja5^tiqn,.v:ft^^ ap4 

^^eaYerioJsm^ in.varioii0 

parte ^^,,1Jie,<;onnty^,"^T}iB ya^xis. ijnp^vemenjte, wbeii- 
$r, farniifs,. ^oneqa^ diplrches or schocJ^^^indic^e. a thriving, 
^ne^ge^Qafldpf^8pj^usj)eople,. .; ^ ^ r . r .. . . 

iti > f :•'• .o'V ••■, I i;i ;-••/ . • ! fr ;* :.J0:-: -.' :. /O 0"'i '.'• ' • • '^ 
, . CLIMATE. 

.!': ..J' -^ '»/;;: •: ?%;. .• ■ :.; •»/■«; :iro :;•:,;' :.. •.• .-! / /* 

While fi^feasha^tihfe temjierittire ot Delaware, Maryland, 
Yirginia, Kentucky and Missonri, and the southern paxts of 
Ohio, Indian^ 'and' BBnoifi, die !high, rotBn^ surface iii . this 
part of thie Static rendei^ the clkniEite extiremely pleasant and 

' It has been feared by some that £^i£»s is more subject to 
drouths than^ the older States in the llBssisgippi Talley^ but 
a careful e;?amination "of the amount of rauim tlie various 
Western States, as given by the feoords kept ^t the tnilitary 
posts and other points, show that as much rain has fallen iu 
Kansas for the last forty years as in Missouri, IDihois, Indiana, 
Oliio or Kemtucky^ "We also have the testimony of the Ih- 
dlans, Mis^urians and otheps, who have lived in this State 
for the last thirty years or more, that there has been no seri. 
ons drought in tlieir inemories,. previous'to 1860. 
I The Mowisjg note from the JSecid £%^ of the Kaskastia, 
^jpoi^ PknKpphaw anii. ^Wea, confederate tribes, is ^ fair 
sample of tne testimbny cotiected from th^ ol4 Iiidian farmers : 

' ,. t ' "' '' ^Aoi^ Miami G6iiirTT, CjursAS, 0«t. 80th, 1B65. 
'^^ .W-o/. '^. b. aiffoUov^mrnhirt'cniattk^ tU^tonntf for 

Uiirty-ilTe jearf, mndhav^ Moled' )pawd< bt0iui'Bt«igr>m l«t o«f, A. 0. 
1860, and £aTe liad no seriouB iigary from droughts proTiona to that 
year. The experienoe of other farmers in my tribes is the same as mine 
in respeot to orops and droughts. 

(Signed) BAPTISTS PBOBU. 

We have thus the testimony of those who have lived here 
and ooltivated &nns, and the records kept at the military 



po6ts,bath showing thati^thwsrliftilr been bo lack of rain in 
KaoBas for at least thirfy years previous to 1800, and that 
tli6 idi'on^Kt 'i^;that fekty tod-iSie fwirffii!^ ^xW^ifr i8«i,-are 
"feiily such vexceptions to' 'Hi'digettCTd "t&k^ i*' idfedtf Sri^-affl 



*' Suet rirethemdrfrittj^f^^ tftseHrga^^ii^^ 

^ejpmnatioti of* 'Ifidmi county, and^ettl68ki6bTitmsrpi»etf<^ 
application to be madb by them in 'flic ^dtibtmcal purstdls 
df life./ Some' of tibc practicial qtiebtions cAi be moire deHn- 
itely sfettled when the rest of the State "ShaH have been ex- 
amined ; but enough is known aild defihitdy stilted to pl*ove 
this one of the best agricultural regions in the Westem^conn- 
try, with an abundant supply of water, timber and poal, and 
^ fine prospect of argreat source of w,^ih and prjospe^ity in 
funeral oU. ..... 

We capiat, conpkde without Ae^re8Q]|Dg our .grateful. £u;- 
knowledgmtBAts to th<^ people of Miafui county fgr their wann 
hospitalities and earnest co-operation in the survey, and for 
the facilities so liberally^ furnj^hed to make our labors pleas- 
ant and successful. . 

It is scarcely possible to mention names, without making 
invidious dietinQtioi^s.; $tiU,.jui^ice demands a publi<p ackno^l- 
.^gment of flie. marked aiid enUghtened liberality of the 
honorable :inember8 of the' Board of Oounty CommiLSsioner^, 




McKJen^^, Q1 \y .,^ale^ 1?^,^.SHyjefly/tog others, for similar 
^iti^tioD^^:. ^ScM^.^rfieopleriJu^ d^servQot^^rf^ vj^^^y^itag^ 
they posses* iii^ilvwTidft^'^iMnijt^ «'' *7>. / > • 
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INTRODUCTION. 



Leavenworth Crrv, Kai^sas,' Dee. 20^1966. 
Buor. Or. G. SwALLOYf, State Geology 
' Sm: The folIowii% report of < coontieB examnted by me, 
^ander your instractioQs, and not proeecnted under yonr im- 
mediate snpervision, is respeddQlUy gabznitted,' with the seo- 
HotA Ulustrating the^nnations of that poition of the State 
4ia8igQed to my charge. 

The details and nnamdabte repetitkms in the deBcriptionB 
of equivaleBt formations r^nrring in di£forent c^mitiee, will 
necessarQy be^ tedious and generally unmteresting. Bat I 
at least hope that the various subjects have loeen presented in 
a manner to be iolly understood. 

Respectfully yours, &c., ' ■ 

F; HAWN. 



MAJOR HAWN'S REPORT. 



. BKOWN COUNTY. 

Area, — Brown eounty is bounded north by Nebraska Ter- 

litoiyv^fWt.by.Dp»ipbiw,,9Q«^ ^tejbi^pn.and Jackson, 

and west by NenyJ^ c<^nntie8i im^ bflft^red 

i#nd tw«a<(y.^piawj?»S^evlind is ^ne oi? j^bft wrfr^i^q^^tter of 

. iCOTOf^es. 

.<»ra^ of tb0 <}Qunty> aiid fl^Wfr s^wiljiiiet .^1^ of ^ fm^y\ 
and the principal head branches OQCiipj.lh^ sp^tltiigst I 
WaJftpt OijQ^fc-l^is^Jt^ ftwtfce, MW M.fie©t§r,.^aftdiflow» 
. .,|i9rjBb^.wd(^!P9g^1ibQ»o|ifc ,^(& 

I liter :^dds ;i9:tb«porlil[^©ftftt<x^ 3»dicrpp80$t^^ft8t Jtcy^pd- 
. r l»y, a Uj;tlei-fiQ»th oif jtbo.mWidl^. . 

The surface of thesoutbw^;i$.bi^Q%the.rem^iieri^'3 
high, rolling and g§iilAy u^di^fttipg pn^e, well adapted to 
agjrict^jQiral pi);irsiiits. 

QUATERNARY SYSTEM. 

This county does not afford sufficient data to treat this sub- 
ject consecutively^ nor has enough been collected elsewhere 

The records of this age are not so legible here, or in tbftt 
portion of Kansas that came under my examination, as in 
some other portions of the Union, nor the periods so well de- 
fined. I have seen little or no evidence of the potent forces 
usually assigned to the Drift, unless the gena^ landsoape, 
and the scooping out of the outlineB of our system of valleys in 



'^be Bolid.&amerwork of .the eduntiyis r^erable tatbispenod, 
ftnd even these. lu^comparatmlytame^ 

It may, however, be queBtioiied whether even this was all 
aecomplifihed dming this pmod. At the base of the< Tertia- 
xy, on our western glope, are what a]q>e&r to be the remains 
dT an>ndent aystem of dmmage, nc% tudike that of the pfes- 
i eat^ in that vimity . ISie^ most prominent is in the valley of 
the EepmbUcan ibrk, near the western bonndai^of the State, 
at an devatimof about 3,100feet above the levri of the oe^an. 
It consists of the dry bed of a stream, over half a n^le in 
widtbywithseenungly anortbeafttenitrtod. It was lai#bare 

.■ by denndaticms of the valley in which it is found, and is dis- 
tinct from the bed of the Bepnblican fork, as it oontains de- 

* brife, or rather ^bonlders and grave!, (by which this phenome- 
no!n ia recognized,) referable to primary, and transition forma- 
tions in the Rocky Mountains, immediately on the west, where 
this ancient stream had its source; 

It seems a reasonable conclusion that these streams emptied 
mto the ocean, whose level differed but little from the present, 
when we knowthat Tertiary formations are found on the lower 
IfississippL Fluvatile communications must have existed 
between the higher and lower formations, and, in the flow, 
marked but the direction of our streams. ^The great Tertiary 
basin in our west, probably held the same relation to the 
ocean as our northern lakes now do. 

After the close of the Drift paiod, or the modification of 
the earlier forces, little or nothing could have been added to 
the capacity of the valleys. The Blufl^ or fine surface mate- 
rial, often constitutes the slope of the large rivers to their 
water's edge ; and, more often, the troughs of the lesser 
streams; vide Second Missouri Geological Report, part L, 

"pp. 67, 69, and part n. 

Bluff—This formation is the best defined deposit we have 
' in this system. . 

' With but little Variation in -iniiieral or j^hysical properties, 
r find it covers hill, plain and dale. It covers the "Tertiary 
and Cretaceous strata on our West, at an elevation of nearly 

^"^•^five thousand feet above tlte level'of the o^jeany and, at fewer 



' 100 OaOLOGaOAL StJBTWr. 

poiatB, the Penoian, aDcLfoldB down over the'OflrbaniferenB, 
to eight hundred feet or less above the ocean. 
Upon the conditions of the soil depends the rabstantial 

. prosperity of all civilized nations. The inotuxtainsmay yielci 
their millions of glittering treasnre ; commerce and maaa&c- 

Hores supply luxuries J biit the conntry with a capacity to pro- 
duce cheap and abundant f6od^. has the elements for an inde- 
pendent, prosperous and happy people. This portion of our 
geology has received my wunest attention, for out of her soO 

: Kiansas must mainly work oat her destiny. 

in this county the Bluff Formation .varies from 25 to lOO 

. feet in thickness. It " presents a fine, pulverulent, obaoletely 
stratified mass, of light, grayish-buff siliceous and slightly in- 
durated marl" Where* this is well developed, it yields, ac- 
cording to the analysis of the Missouri Gteological survey : 

77 p'e^ ceoL of impalpable- Sand. 
13 per cent, of Alumina, &c. 
^ per cent, of Lime. 

This combination is all that.coulcl be desired for a substaB- 
, tial and permanent soil. In practice, it is found that this pro- 
portion of silica, (impalpable sand,) and alumina, (clay,) ren- 
ders the ^il friable and porous, readily absorbmg any supers- 
. bundant rain falling at the surface, and holding it in suspension, 
, or store, from which the surface is supplied by capillary ac- 
tion ; hence the capacity of the soil to resist the iqurious ef- 
fects of protracted ^droughts. In this process of retraction^ 
the aqueous particles holding in solution j^rtilizing salt» 
brought from beneath, are taken up by the roots of the grow- 
ing plants, or, in the. process of evaporation, left near the sur- 
face. 

The magnitude of this vast storehouse of nature may bs 
inferred from the depth of the deposits, equally fertile through- 
out all its parts , for the material thrown out of the shafts for 
wells, from depths beneath, is often more fertile than that ^ 
the surface. Nor is this county alone favored with this io- 
comparable subsoil, for in every other couniy examined l^* 
me, its development is suQcient for all practical purposes, soi 
.,i4 no instance will the peroent^ of lime fall below two fM^ 
a half per cent. 



/ 
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Thus fer I have discovered no "dead".fitibBoil, hal^rpan or 
graveL 

The material of thi6 formation is mostly composed of detri- 
tuel.of cretaceous formations, largely developed on the north- 
west, and composed of heavy beds of brown and gray marl, 
browii marj-stone, and gray and white limestone, t3ie latter 
resembling chalk. Among the Bluff of this cotmty I found 
fragments of this latter as large as a wahmt 

Orgwrhio Memaim. — ^The most prominent are those of the 

At or n.ear oxsa western boundary, (Long. 1#2 deg. W.,) in 
a deep arrcyo in the south slope of the Eepubliean fork,%le- 
i«ted about 3,200 feet above the level of the ocean, and 125 
feet above tie stream, the following section occurs: 

Ne. 1.— >75 feet Bluff. At. £he surface was foand a few speeiueos of tuc-. 

cinea ovdlU, and, at 50 feet below, bones of buffalo, {Buon Amerieor 

' n%u.) Tliese Temains consiBt of a portion of the upper jaw, with' 

I fiye teeth; ikret cervical vcrtehrss; two seapulm^ (right %nd.left); 

ojit femur And coccyx ; all, protably, of the same ahimal. 

Ho. 2.— Id feet or more brown and blue, soft, argillaceous slate, inter- 

spers'ed with thin plates of carbonate of iron. The ferruginous 

' strata contain numerous fragments of oasts of Btettlim ; ope/i^. 

> ., w<iitt#, and /«o<eraf7i?« c<w«;exi*f.. . 

In comparing the bones of the section, and many otheiis 
fi>u|i^ at different times, with skeletoD^ of t|ie modem buffa-:* 
lo found everywhere at the surfape in thiftr^oiij I proved thdy, 
idtp^ty. I had ^kfemw ^o well ipatdhed^ that it would, 
readily have b|Ben tateeil as belonging to the same skeleton, 
but for Ae: color. . • 

iSbiZ,— After the foregoing, little ne^ be said, under thi$ 
head. The accumulation of pi^anic matterft for ages, frdm 
Ibq decfty of a pi^fuse annual crop of vegetation, grown on 
lhe.19^1, has produced ^ soil rich- in those^emgnts.;Insonpe, 
paiSfepjOf the- county there isap excess (rfyegelable naatter in 
QM|[0oil. .;• • ' / ' • ' ' '■ 

Botkm Sml. — Little or no difference exists between this . 
sp^es. ot soil, and that of the uplapds- At son^e localities 
^9^ mafia stream, it contains rnOne V6geta]j{]e matter, , 

i?a?fe.-— 53p9e are coveredov^ 50 feet deep with Bluff, and 
it ^^;jBoaac<^6!y poatibte to obtain any^img like a i^sgnlar con- 
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secaiiye deletion. Enou^v however, was determined to re&lr 
them to the Carboniferous age, and Coal Measure period, tod^ 
that they contain heavy' beda of shale, sandstone, limestOBid' 
and coal. The limestoneis afford some good building ahd 
fencing mat^al. 

Cooi. — ^Three beds of coal are found in this county. The - 
upper ranges from 14 indies to ^ feet of good coal) but varioB^ 
in q^oality in different localities This bed crops out on Roy V 
creek, at the crossing of the upper road from White Clo^ fei 
Hiawatha, and is said to be 2^ feet thicL /Hiis lo(»Ltity ha» 
famished coal for the.surrounding country since the first sefi- 
tlement. The shaft was clo^d at the time of my visit. Thi^ 
bed fe also worked on the west fork of Nemaha, and wiB 
be found over a large area of the county. This bfed has 4^ 
great latenal range, it being the equivalent of tfa^ Burlingame 
bed in Osage county. ' * 

Th6 next bed varies from 60 to 100 feet below the first, in 
the vertical range. It crops out on Wolf river, at Kimber- 
lin's coal bank, where it is said to be 3 feet thick and of good 
qu'ality. This drift was submerged' at the timie of my visit. 

It is worked on the Ame stream, near RdibiiiSon, where it 
is \\ feet thick, of medium quality. This is also extensively 
distributed over th^ county. 

The TxsiX bed is s6me SOO feet below the latter, a&d il» ditP^ ' 
eqt^i^rsdedtof the Top^a b€ld. ]!^o <yut-dn$ps wef'e o^^ <^- 

but it should be footfd In the >^ nofth^nstcasi portion of tbl^' - 
coufity.' This bed i w6fkftd in the bltdfe abo^e YaAkt^p 
where it is some 20 inches thick and of excellent qudliiy. ' 

1%i^se beds, tIidtigh'-tMii,^^vriIl jiffoi'd m UMpte domcM^ 
sup|dy of eoal fot^ all tii»e toTOMe. 

Silch1iNddSarenot:^6eraiaya^^ iinpraeti66d^^^^ 

beK«!nttg thae^they^da^liot big ifihie^^ Tfaiitidafi^Mori Albi^^^ 
an alley i*formM-fei»iiii oWPcrtop of l^fei&t, & pfadtical nJibS?-*! 
will deliver thirty bushels of coal per diem at its mouth, Wiffli^''^^ 
all^e^ise. • ' 

Sdt.—K salt spp^ esd^ljisMar Haoil&l^- on the pi:<emis«''#f> 
Mr. E. H. Nil^. tlts)^p«ity anotknowtf, bu^ I'Shotfltff^ 
think tfe^ flow iS'SdM^ s^ven'cft^e^ht gallons ^§r •tiffiiut*; ft 
yields two ahd a half p* oeiit^' 6f ilA wwgiirfegWd'ffiseMf; *'' 
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Aft^ a oareflU exatoination of the ;fo£matioii^tii the yicini^ . 
ty, I came to the tond^iou that &b l^prmg bad its soTircebe^ 
neaih the surfiEtee. Such spriilgs are, of frequent occnrreho^ 
in ihe Slate, makmg their appieJaraiLce at diffefrec^ eloTatibni^ 
in the r^rtlcal range, and have mail j thmgs in common, teild-^^ ' 
ing to a belief that £h£y ire gcfvemed by a common impnlse* 

A oomf mfial now boring at Hamlin, with a view of teach^ 
Ing the partot eoo^oef or increasiiig the strength of the bribe* 

Timier. — ^Most of the streams are well skirted with good 
timb^. Amongist the most valuable ar^ several species of 
oaks^ walnut and honey-locust, elms, linn, cottonwood and 
syoiamore, 

SxJiaUer species — ^mulberry, boxrelder, red-bud, pawpaw, 
buckeye, gooseberry, grape-vines and willows — fringe the 
streams. 

I¥ixhietiiom.-—AIL the staples usually grown in this cliniato 
have been suecessfoUy raised in this county. This has beles^ 
latteoided'wiih proffi:, as the nature of the suarfsiice is to &vt>]^: 
bleifor Ihe working of all kinds of iniadiinery, in the siiveral 
8ti^^t)f the crops, that the expense of labor i& ireduced fortjr 
peii cent or mote. These' lattcir remairks will aJso^apiflr to ■ 
theirifffiicb.of nearly eveiy couhty examined bj meC- - 



DONIPHAN COUNTY. " 



^air^-— Domphm'67unfy is boundediiorthea^ andieatfls byr 
the Missouri river, south by Atchison 9M-mBlthf 'Btimno 
QotlMi^^ 'and ikiiMns about three htffidb^ikdd e^hty tqcts^ 
foSSmp ' :* -^ 

beffidfof ilfe^ver, ^oMsgiet^fg^lf eaMward, with m^dM^'^ 
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at the apex. This bend sivee the cotmty an extensive rivet 
boundary, amounting to about sixty-eight miles* 

Independence creek takes its rise in the soudieast comer) 
and "flows eafeterly into the Missouri river, at Donipbaiu 
Wolf river enters the county about midway of the west 
boundary ; flows east and north into tiie Missouri river about 
eight miles below White Cloud, Cedar creek heads near 
Highland, and runs north and east into the Missouri river afr 
Iowa Point. 

t The bluffs of the Missouri river are washed by that sts^eainr 
at some points, and at others the stream recedes, and exten- 
sive bottom lands intervene. Most of these lands are suf- 
ficiently high above the stream to exempt them from inundar 
tioiL 

The bluffs vary frem fifty to two hundred feet in height, 
somi^times abrupt, broken and rocky, and others more assim^ 
ilated to a high rolling prairie, and adapted to cultivatiolu 
By &r the largest area of the county varies from a high,r(d)r 
ing prairie to gentle undulations, both pleasing to the eje 
and convenient to the agriculturist. Those who are fond.* 
of gentle, quiet landscapes, can here be ihdtdged in the month 
of May, when the prairies are dressed in their floral garbs. 
The plow, however, has made sad encroachments ; but a few 
years and Ceres will reign triumphant. " 

Bhiff. — ^This formation contains all the elements and depth 
of that in Brown county, and all that is there reported applies 
in an eminent degree to this. V 

S(ySi, — The soil and bluff formation, or sub-soil, are so 
closely allied that to know the one is a knowledge of the 
other. The soil of the uplands is all that could be desired, 
and in every respect like that of the eastern portion of Brown 
county. \ {..-.• ■ 

BoUom Sails. — ^The Missouri river bottoms are everywhere 
proverbial for their fertility,'and tho^e in. this county are by 
no;nQkeatis an exception. - • 

JSM^ii-^The bluflb along the river below White Cloud, aire 
composed of heavy beds of limestone, shales and sandstone. 
TheHmestone makes excellent bsuldingi^d fencing soateriaL 
ThfiBeibnnationil constitute the upper portion of the Missouri 
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liver sectioia\)f the Gte^logfeal Bxxrvej of lihefitateof Mieaoiui. 

The fonnationB in the interior are so deeply coyered over 
that but little could be observed in detail. Enoijgh, how- 
ever, vTas-detennined to know that soW one hundred and fifty 
fe^ or more of shales, sandstone, thin beds of limestone and 
cofll ,are innnediatelj abpy^ those formations in tJie bluffs of 
the Missouri river. 

The hori^ontality has been somewhat changed from the 
original position. In the upper portion ©f the county, I find 
an ibofclination in the strata too great to. reconcile with the 
popular theory of coal formations. The dip brings down to 
the water^s edge in the Missouri river, at White Cloudy the 
laseof the formations noted in the intmor and above the 
rocks in the bluffs of the Missouri river at and below Iowa 
Point. 

The two lower beds of coal in Brown couBty shonld also 
be found in this. In consequence of the great depth of the 
bluff forination, but few outcrops occur. 

.Tmibear. — The bottoms along the Missouri river are mostly 
tii&bered. The mcH3t valuable are burr oak ana blac^ walnut, 
wbdeh attam an immense growtL In addition to these are 
several other species of oaks, elm, cottonwood, honey locust, 
hadbberryy hickory, coffee tre^, linn, &c. Some portions of 
the bluffs are sometimiBS grown over with oaks and hic^oryi 

The streams of the interior are also well timbered, wiffi 
most of ! the preceding species. ^ 

Pkduciiom. — AH the staples of this paralldbave srxc^Bed- '. 
ed in this county, and are considered reliable crops^ and with 
ordinary tillage yield abundantly. 

Apples and grapes hiave also sfuceeded well in most locaE- 
ties where they have, been tested. My obeemtions in this 
Stato, a,nd others in the West, leads me to believe that south* 
ern exposures for fruit should be avoided, as well as deep 
valleys. 

This matter of southern exposures may be a judicious pref- 
erence in the northeast, where the climate is radically differ- 
ent from ours here. The former is more frigid but less 
v^sesatile, with a much lower range of te!mperature ; shorter 

BVnpQiers, .with less of autumn, and hence the n^ceseity of 

14 
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occn]yfi!igi such portions as wiU gi^e them the best aflbrBDr 
tages in the ab8ori)tion of heat With Kansas it is different. 
Saflimer heat never passes awaj until our finits hare aU 
ripfihed or matured. ^Tith this view of the subject, a south-* 
eni exposure can have no advantagb over a northern, e^6^. 
cially as the temperature of the |dr is of itself suffident fiAr . 
,that purpose, without aid of the direct rays of the sim. Sou£h*v ' 
em exposures are undoubtedly pernicious in our climate for 
these reasons. 

The roots of trees grcrwn on our deep, rich, porous subspil . 
penetrate the earth to a great depth. The roots of indi- 
genous trees are often found at the depth of twenty feet behm ' 
the'Bui&ce. It will readily be seen that roots lying below ' 
the mfluence of atmospheric changes, are oonstaihtly urging.^ 
their sap to the sur&ce, and upon a favorable condition 
above^ in the winter, send it to the branches and buds. 

The apple tree partieularly responds to such changes, £>r it 
is an exotic of a colder and more steadfkst climate. Such 
' &vorable conditions are constantly occurring during the warm 
d&fwot our genial winters^ succeeded by n%hts of cold: boA ' 
luod frosts, freezing and vitiating the sap sent up the day* ;. 
preMous, to thd injury of the tree. These deleterious e&cte 
miiy be modified, if not hot counteracted, by sel^djng north* : 
em Bto^ or hill siunniitB for the orchard. 

^e temperaliure betw^n day and n%htbn northern al<^ 
is more in equilibrium, m c6n8eqisenee of beiog less: tinder ^ 
the influence of the solar t^ys and having k freer drcubkii^ ^ 
of /air on liM hilltop. The healthiest and most prolific trees' 
are found in such locations. 

I sm induoed to believe that whoa the maitter has beeli 
mm thdrouglf.mnvestiga^ and am^ed^ that thisl^^ory- 
wilb'iiso ^fp\j to most of our cerealsJ , * , 
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•^ CHA^; COUNTY. 

^/*^*—TW8 equity 16 bounded notjii by M<ffiriB^"earti'by<< 
Liycaaf, aonth by Btrtlet, aMi<?se«tbyMirioikccnurtibB, attid (MHIH- !• 

2<>^><i9«^ CottonWad rutts nortteast and €«st, ' ^ 

iieiH^iair^^ngb the rniddli of the eounty. Midcfte tJt^k floiim : * : 
in B^'thi&#6etwaiki,'^a^^ creek from th^noifai^eit; ^^ 

cbrfi^ryaiid ietnptyinto the Ootton'wood, near the centeif 1 6f '? 
the comity. South Fork heads beyond the south line, «nd'^- 
Fiitifi^||;>r& t&rot^ &^ east half, and flows into the Oottoft^ 
wcfibdfeevien nilles west of the east botmdaiy. 

Tb4 MftBuJ^'bf ^fli^' northw^t Quarter is brokeA by^ in'defit^' f ' 
atioasr of MiadBe^tod Diamond creeks* The nor&eyt quji^^^' 
ter 1b M|^VlS)Bihg praSiffe. The -lier of* townships on th^ *■ 
sotJe^^Boe 1# -tookett, ^nd the- residue Vaifes ftom brokto to- ''^ 

hi^ *6lfit(g,'and g^ritlt unduiat&g ptaM^. 

ThiBbottottffl On the Oottohwood vaiy^f^^^ twoto thre^^ ■ 

miles in width,* smd those of th^ 'smaiier etreaiiisfrom ofiei ■■' 

half to Ofefe liiile aM a'half: 

•5 GEOI<OGY. : , . 

thd ^(SefHbti thii pfohMj hfere^it is ttipifegiiaf^ with' M?'^^ 
phip^'bf liin^ deiiVted ^m^l^^ gyi^sois Shale foi^aiions6f*-* 
•thtfcoiiia^ •'•••- "^ '..'"• ''1. 

>Sb^S!^^i^^ subsoi]; and'sbii; at^bM -parte- of m^'^^ 

conJiinbttl^MeJ'the &tteb depcindfenif 1)ii the fOrtiief fer itd-W^; ' 
hererit'^firopertiesr When; thfen, tfi^ bluffforMe^^^ 
developed, the soil mufilt be gbodl • - j 

^ B&tibm.^l^b 6^8f.Clott6n^#(j^ bbtl(i^ th«'6iiffl¥lik 
ch^t^lK8 As' -^iftth*' cotmt^ (rf T^oU^ Th^msM m*^^^ 
bot^ti»si^«f 19^ imet stsr&ong- pal«^« ^^'of &4 lifattd^ lif ^^ 
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ter^are be«ef :kafipe4 ta-ftia^j^TbdttofiR* -Of tie^ceii*S^; as flfe^>^ 
8upfeft*Tiddaaii€;^>6f' d^mposfid ^Veg€l«^n 5f Ihei-iFot^ 
pr^ypdsei to li rank^^ of s(«fi#?«t (he «2t|«&ls?of til* ''^ 
gn^. nii^; ho>^«^,:is^ot adisidva&ts^^ ^If^^ftlfll?' 
haf «pe riow'theNsl^Aitd \if 1ihe^&ttBi»S^^piM^^ 
CoMdii^ood'bottOnU pi^u<ie thfesie in W ifiialn^abtrdeg^ "^'^ 
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Backs.'^The solid forp^dioiis of tiie county belong to them 
Penman. System; They are composed of heavy beds of 
magnesian, cherty limestone^ shales and gypseous days. 
The limestone affords 'an excellent bnilduig matedltl tii^ 
for. fences, and is. abundant in all the abrupt :slop^ and th<^ 
gypsous days have- added much to the soil. These days^ 
as well as extensive formations of gypsum, are inqorporated 
with this system of rocks, both in Europe' and the United 
States. 

In Kansas, in the, valley of the Smoky Hill .fork, tjfcrr 
formations attain a depth of My feet or mOfe^ covering 
large areas. At some points these- beds havebeeif washed 
away by a flood that once overspread thi$ pprtion. pf the con- 
tinent. These waters carried the detritus of the^gypsunoilbr- * 
wardin a northeasterly direction, mixed it with other matteis 
coming from farther north, and deposited the sediment or&s . 
the.^^ace, and produced the superficial formation denonn>' > 
nated bluff, to whjch frequent reference is made. 

When gypsum is in due proportion in the bluff, the cir- 
cumstance may be detected in an extraordinary growth of a 
a peculiar kind of grass, known as bluejoint. 

(gypsum has a world-wide reputation as a.&rtfiizer, and 
setippi^tp be more beneficial to some crops or plants than 
oti^^rs,, In specifying, I ,would remark that extaaqrdfxiary 
yields of sorghum have been claimed in several localiti^ 
wh$tr|E| gypsum is present in the soiL . The physt^sinTpundr 
ing9 forded. qq> .other solution to these &eenung^:;^c,eptipnf, .. 
Tappers i^uonces pnihe vegetable economy and |iinption$ pf ; 
plants havc'been assigned to this mineral, . '; ;' , . > 

^cording to Solierj the action of gypsji^n depends upoii 
ihe>.ppwer {M^sessed by the }ime to formr with thje p;s7gen and * , 
eat^n pf t}ie atmosphere compounds which are ^am\M ^ •. 
vegf^tat^ojq. Apcording to Bukert^iVaet^ lijh;$t'a^:<iti:fer '; 
foo^i ) According tp Mayer, and Brown^ it merely improves; ■) 
*^J>by8ic§l.prpperti0s of tl^ soil; white; apcordiog^tp K^il^ ., 
it iffifjx essential constituent of the plant. Hedwig oaUod j 
gjj^^i^vthe, s£jiyaj§knd gastric juice .of pji^ts. Hij^boldVv. 
^i^rfiP^^ and: i^ie^^ Tha^ cpnsi4er k ^ a s^imnlant by T^hid^ . , i 
the circplatipn of pt^udtsjs.^prpmiotod ; and Cbl9>tak a^n|)QS ') 
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its Action tea supposed pow^r of* supplying wst^>aii»l 'Car- 
bonic acid to plants. Davy regarded it as an essentaidi eon- 
stitaent of plants, becanse it acts only when gy^um id want^ 
ibtg id* the sml, Inrhile bfher Englii^ agriculturists liare 
auppoBed it to prt)mote fefrmentation ii^tliesoiL Accbrdiflgto 
Ziflrnbende^, it acts as an exciting power witliout nstixing itself 
: • -witib tbe sap of the plimt. According to Liebig, it fixes ilie 
ammonia of the atmosphere, and according to ^acomiotand 
Sprengel, it supplies sulphur t(k the formation of tii^ legumi 
of >^e leguminous^ plants/ ^ Johnson,* tfbe celebraited English 
agricultural chemist, also corroborates this latter view. •'■' 

2;ea<£— Speciixiens of " float mfiieral,'* <8Ulp&ate of lead,) 

have been found on the premises of Gen, S. IT. Wood; 'Its 

origin or fissure is unknown^ but the condition qf the focks 

: in the vidnity iare not unfavorable to its existence. -The 

strata have been considerably disarranged by intennaLiM^bn 

that produced dips amounting to two hundred feet per' mile. 

. "Die most prdmineiit are tx)ward the northeast, and es&ihit 

fauTtB and i&actm'es to a considerable extent. These dips form 

\ ■'■ gjudinal axes at Cottonwood FaHs. ^ 

T'mI>er.'-^Be]tB of a good growth of timber oc<^ur along all 
the streatns. ' filack walnut, oak and elm are the most numer- 
bios species. In addition to these are hickoiy, hack:b^t7, 
Cottonwood and sycamore. The lessor species are grape- 
vines, redbud, buckeye, rose, &c. ?^ 
:,P/^wci{it>7W.^--SeeLyou county. - 
' £?Zz?/i&^-^See Lyon county. / V 

Health.— Bee Jjjon county. .: ^ 



LINN COUNTY. 

jl>m.— Linn ooualy is bounded noifli by 
mtkhjm Stale of MisBomi, aoiithby JkibdB^ mt 



/^ 
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i,7^PQ9f^0^.rrMss^ Oygni^ft rajia thrOTigb the: xfcorfh- 

M Sn^ <9!«)^ ^M^ ^aBt:.|(i3b^i«gkt][iQ nu4dl« of Jhe omnty^ 

... litfle Sugar oreek heodft in tl),4floiiUi ibflif of, theeowtty^ 
iflom eaBt abd nordi into > the Mmm d» Ojff^fom imles 

. jjTbe mr&oeiB tl^o YaJteys (rf Sugar creA: aifd LiWteOSngar 

tiJs generally broken. The rem«md<^ ia a high^ roUin^ prai- 

: .my except the bottoms o£ Sugar (areek^ which are broad, level 

. dlnd not generalfy Hable to innndation. The bottoms,, on fiie 

i s hm^f {KMrtlona of Sngaroreek^are often a mile in width. 

In l^e south^wt portion, of the ooonty, in the: Tidmigr of 
• the. State Une, the oonntry is broken intoihighinoiiBds.::S[eTe 
are e-ddonces x>t Plmtonic ifeticai in a cUsturbaiice; of ctfie par- 
allelism of the strata and partial change of. color by i heat in 
. Qome of the formations. . These ^ects are Also \dsiUe in the 
center of .the oonnly, in the Yidbity ofjlfbtrnd Oity, vhere 
/r.&actiares were ob^erred m limestone. ihrmationa,conj9titn^ 
tibe ford of little. Sugar creek. 

Bhif. — In the north portion of . the. comity ; the focmation 
is well deyeloped, and of the nature of thatof Jftamicounty. 
Towards the south, it is thinner^but of. Sufficient depth for all 
practical purposes. 

SoU. — ^The soil is of a good and productive character 
throughout the county. It varies but little from that of 
Miami county. 

Bottom Soils. — These are of the usual character, strong in 
organic remains. On Sugar creek, ratlier tenacious, but 
fertile and durable. 

Eocks. — ^The solid strata of this county belong to the car- 
boniferous age and coal measure epcich. The formations are 
Uke those of fiourbon county, affording good limestone and 
^yq jgwd>a»fl[A>r. buittog^sflid^ material. : 

bu;: ;^tadbe*4aria;bad op coal at&e base of ihie: Hfiami Secbon 
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Bhould be fouiid in the nortiiem aEd weirtiem portion of the 
eoxmty^ and ifi egni^alent to No. l^jHieeonri river flecticm. 
.. The ]qqf>er bied reported in iBoorbqn county is £ENUid at 
ir Hosftd City. The seeond eoal bed, in deseending^^oieder in 
Bourbon county, is found near tlte eroB8mg.of ifaei9ld.Hi]i- 
fary road andi^Cne, creek, and two nuieis east oiE.timt The 
iiiird ({) ia on Indian creek, three ntHes east of the old Military 
^read. These beds wiU supply the county ^th all neo^ifial 

Lead. — ^Lead is found near Potosi, on JSiine creek, in,eon- 
.nectaon with evident Plutonic action; It is found in Jlssures 
in. sandstone. These.sandstones haVe evidently underg€9l^ a 
t^hange in color. The formation at one locality is thirty feet 
:tinck,aHd is of ne^ly a brick red, with .the exception of 
•about four fed; of the surface, which is d %ht gr^y* . [ At 
another point three utiles soutlieast of tihis phenomena, ^was 
observed, as high as 'No. 18 of the Missouri, river: Section. 
iHere the limestone and shale are changed in color and te;Mp-e, 

•>^x6ept^2ear the suifacej^.wb^reit a]^ears as if tixe h^^ting 
vapors were suddenly atxested. This ]^int is over one hun- 
dred feet above the briokrred sandstone. 
V In the limestone formations referred to, are small vertical 
fissures, lined with large crystals of carbonate of lime^ and 
partieleB of carbonaceous matter brought up from beiow. 
These eflTects are local in their character, for in close proxim- 
ity is a bed of bituminous coal not aflEiected. 

jSqU. — ^In the vicinity of Mound City is a well of brackish 

. or salt water. . 

• Tm^,^—Thk county is well supplied with timber. .With 
the heavy belts of timber on the streams, the bluffs are. often 
well grown with timber. This is particularly the case..with 
the western and central portions of the county. On tiie bot- 
toms occur sugar maple, black walnut, ehni, oak, linn, &c. 
^On the bluffia, principally oak and hiekory; . 

' 'Pfvdfiuf6ion$.-^Vfb^ rye, oais^ Indian corn, and 'j^ost 
other crops of this climate succeed well in thisrcoun^^ » 



112 aiOIiOQIOAL BOKTST. 

QHEENWOOD OOIJNTY. 

Area. — This county is bounded north Igr Lyon, eaBtbj 
Woodson, south by Seward, and west by Butler, and containa 
abomt one thousand square miles^ and is one of the soutttem 
^r of organized counties. 

Topography. — ^The Verdigris xims through the eastern por- 
tion of the county, and Fall river through the 80u& half, 
flowing froih the northwest to the southeast, and empties into 
the former, about twenty miles south of the southern bound- ^ 
ary of the county. . \ 

The valley of the Verdigris is about one and a half miles 
in width on the north boundary, and toward the south fire^ 
^uently two miles. The slopes on the right side of the val- 
ley are more abrupt than on ihe.left; the bottoms ar^ levels 
high, and na large portions of them subjectto overflow, and 
'vary firom one and a half to two miles in widtih. 

Where FaU river enters the county, the vidley becomes 
spacious, sometimes several miles La width. The slopes are 
gentle, undulating, and presenting pleasing though subdued 
landscapee. The bottoms are often two miles broad, uniform 
in surface, and usually above high water mark. 

The surface between the streams where they are in close 
proximity^ and at the heads of some of the branches, is ' 
broken, the rero.ainder a high, rolling prairie. 

• 1 QBOLOaY. 

, Bluf. — ^This formation in the northern, portion of the 
(iounty differs but Ufctle from that of Butler county. In the 
south half it is more sandy, and probably has less sulphate of 
lime. 

'JSbU.—JJke the Blufl^ in the northern half of the county 

vit is not unlike that «f Butter counjty, but in the southern 

portion it is more sandy, but suflBleiently fertile to produce 

good crops of grass, and for some purposes superior to that 

of latonorth. 

BoUmns^ — ^The soQ, on the extensive bottoms of the Ver- 
digris and Fall riv^, is a rioh alluvion, with a large percent 
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age of orgiuuc matteis ^j^ haye hmx accomalatiiig fi>r ages 
from the rank, annual growtii and decay of vegetation. 

j?foejifo.— Tfee nnderijipg, soUd stiata of the^ county are of 
tibue O^qsibpiiiJMtiB Age and oi the^ Cpal Heaaqre epod^, ex^ 
oept a small portion in tibe northwest, which bebng to the 

^The s^tio^ e^ibits extensiYe fbnnatipns c^* sandstone ^d 
alsi^e io the south, '^ese several fonnations are largely in 
02f«e0S ^f tbeir eqipiyalents in Miami epunty, and the lowest 
Hxnestone is the eqBival^t of Ko. 1 of the Missouri river 
Section^ — Vide 3, Mo. Eepcrt^paH X^page 78. 

Ckxd. — Seversd beds of coal are found in the valley of the 
Verdigris. On Wilhite's creek, in sectipp 18, township 24, 
raoge 13, .east, near Terdigris Falls, and at the. mouth of 
Bock creek, near the northern boundary of the eounty. These 
occur mi>8tly in the beds of creeks, and were submerged so 
that I could not aeoertftin their volume or quality^ nor have 
they been properly opened to judge of either. These strata 
should also exist on Fall river. 

Petrdlemn. — ^Throughout the entire vaUey of the Verdigris, 
strong indications occur of the eidstence of this popular fluid. 
Scarcely a puddle of i^^ater was observed on the right slope 
of the valley that did not reflect the rainbow colors. The 
most prominent of these occurred in the high \AxxSb three 
miles and a half below Pleasant Grove. These indications 
often occur over sandstone and sandy shales that present a 
volume of over two hundred feet, and are the equivalent of 
the oil-bearing rocks of Miami county. 

/SW^.— Toward the south boundary of the county, on the 
right side of the yajley of Fall river, is a brine spring. Its 
source could not be determined, but it conges to the surface 
about fifty feet below No. 1 of the Missouri river Section, — 
[ Vide 2, Mo. Eeport, part 1, page 78,] and is known in the 
ICiami eounty survey as " Well Eock." 

At thetinoieof.my yiaitjr^e water of the creek interfered 
y^ a proger detefXAh^^tion of its character and capacity, but I 
l^iBfned tbrau||^ varief^ P^^ns^ that it dischfu^ed about nine 
g^iUops per minut^ and a ^t^P^ ^^ Wh^^ yields three ounces 
Qf-jMiU. Many- persons f>i^ wjicfouxidinf country resorted 
' . * " '" - ' * ' 15 
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to this irpidng in timee padt, to mstxhtfietoipe thdr fttmnal Bisfh 
ply of saii . . : 

TimS^.^lt the l6wer pc«fti<)tito of.'fiife' ootaA^, tfa^b» is 
afetmdantin flie villey of tJie Veilfigrte and-FflU^i^ven; I^ 
species consist of a fiifr growth df' black waJbitit,--()Wfc,^ etei, 
hickory, hackberry, and a few cottonwoods BJBt^^yde^^ieB. 
At soirie points ^he bltifife are sparsely covered with ar stinted 
growi& of pin and ja^^oaks; lia flje i^pe? half'dFtiie val- 
leys, the b^ltd bf timbfei- iflong th4 streaan^are not SBix^t^ 
but the growth arid vanety areaborit fliie sanie; The'Miiktt^^ 
species are redbnd, grapfe-Tin^^s, mtd:bbrry,'gdos^berry, 8uxx)»e, 
prickly ash^ rose, '&<ji •.• . . 

I^oditctions,'---yF}iHt^ rye and oats are cnltivated^witli suc- 
cess; In this^ as well- as all matters pertaimng to this ii^ad, 
the report of Butler county also applies to this county. 

OUfnate, — ^This county li^s \v^ithin tftie same pariflJdftag But- 
lercoiinty, and joins it on the^east, a6d having many> tliiii^ 
in common, th'e report Of Butler applies equally well to 
this. - - 



; LYON COUNTY/ / 

'^ri^.— Tthiscounty is bounded ixorth by Wabaunsee, 'east 
by Osage' and Coffey, 'south by Greenwood, and west ''by 
Chase and Morris counties, and fcoiitains nine huiidred^'and 
fifty-eight square inilee. . ";/ *^ '• : ' • - 

Topography.— The Neoslio^flows 86uthfeaBt,.riearly through 
the middle of the cOuiity; ''tte'Cottonw<K>d runs'n^ 
east through the south* half^ 'and 'Jx^&s'tlieTfreo^o^^ ^fa(t- 

ern border, f hese %ii^dm^^K7Q^iA% 
>wo to four miles in Width;' ^^figeft4VCT fieads Tfa*''!Se%orlB- 
east corner, but 'their valley'lwlfet Slight unxJtfiJfeons.'ThA 
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uprfchprn portion is a high, rolling, and, gently undnlating. 
prairie. The south border is. broken by the branches of the 
Verdigris.' 

. Bluff, — ^This formation is peculiarly well developed in tjiisi. 
county. It somQtinies attains the depth of, fifty feet. In- 
4e^^d, so well are the soM strata cpvered ov.er by this .th^t it 
is p9ssib}e only ifo obtain, a glimpse of this division of the 
geology. This formation differs from that of Butler county..^ 
It is more texiacious, higher colored, contains more iron, and, 
is of a coarser texture. It resembles more the same forma- 
tion on the Missouri river and in Miami county. 

/&iZ. — Judging from the exuberant vegetation, the soil of 
this county is inferior to none in the State- On the uplands, 
it is rarely less than two feet, and often four and five, consist- 
ing of a due mixture of the bluff marl and decomposed 
•vegetation. The latter is the accumulation of ages by the 
growth and decay of plants, stimulated into plethora by the 
subsoil, a silicious marl that would be invaluable for a surface 
dressing in some parts of the Union. 

Bottoms. — The soil of the lowlands, or river and creek 
bottoms, is also rich in organic remains, perhaps more so than 
the uplands. The subsoil is the result of fluvatile action, 
which brought with it the wash of the hills and much of the 
vegetable matters of their tributary streams. 

Rochsi — Enough only was seen of the solid strata of the 
county to dfiitermine their .difference and approximate bound- 
ary. They belong to two djiferent ages, the Permian and 
CarbomferouSj of Coal Measure period. ' Their limits may 
be nearly, determined by drawing a line through the county 
from the northwest comer to the southeastj^^ and assigning the 
southwest, half to the Permian, and the northeast to the Gar- 
boniferpus. 

Timber,.— iJLo&i of the, principal streams aire skirted wiife 
timber, such as Ojak, black waliiut, elm, cottonwool, sycamore, 
^fcc. The smaller species are suniac, redl&tl3, biickeye, grape 
vmQS, goosberries, &c. ' ' ' " •""-■' '■'* ^ 

Froductiom. — Nearly all the cereals incident totlns dirfWte 
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have been successfully cultivated in this'county. In addition 
to this, sorghum is under extensive experiment, and thus &r 
promises well. 

Olnmate. — There can be but little difference in this respect 
between this county and those of Butler and Greenwood. 
Judging from the character of the plants, this county receives 
a greater annual amount of rain than the latter. 

Smith. — ^In this respect the uplands are all that could be 
wished, and will compare favorably with thie older States. 
Bottom locations do not differ materially from the uplands. 
Notwithstanding the extensive areas covered with rank veg- 
etation going to decay, but little corresponding disease is en- 
gendered. 

Pure water may be obtained anywhere by digging from 
fifteen to thirty feet. 



BUTLEK COUNTY. 

GEOGRAPHY. 

Area. — This county has a surface of seven hundred and 
twenty square miles, in a rectangular form, comprising con- 
gr^sional townships 22, 23, 24 and 25, south of the bape line 
and between ranges 5, 6, 7 and 8, east of the sixth principal 
meridian. The south boundary is one hundred and fifty 
mUes south of the Nebraska line. 

Topography. — ^Four streams take their rise within this 
county. The South Fork and branch of the Cottonwood 
flowing north, and Walnut and Fall rivers running south. 
, Tb^ valleys of these streams are large in proportion to the 
fliase of the streams, and those tending soutli are more uni- 
form, wider, and not so deep as those descending north, and 
tt^fi ren^ark applies generally to the surface fractures of the 
State. 
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The Burfece of the upper portions of the valley of Fall 
river is much broken ; the bottoms vary from one-fourth to 
one-half mile in width, and partake much of the character of 
the upIanSs. 

The valley of the Walnut differs from, that of Fall river 
in a more unitbrmity of surface,, and is not so deep. 

GEOLOGY. 

Blvff. — This formation is sufficiently developed for all prac- 
tical purposes, constituting a subsoil of from three to ten feet 
deep, of rich friable marl, containing all the elements of pro- - 
. dnetive and durable soil. Analysis will probably show that 
this formation has incorporated with it a large percentage of 
sulphate of lime, transported hither in the shape of detritus 
from the great gypsum deposits on the northwest, and from 
the shioles of the underlying rocks. This is the only forma- 
tion of the superficial deposits. 

Soil. — The foregoing rich deposit produced its annual crop 
of native grass, which, in turn, decayed and added other val- 
uable ingredients, and this repetition continued for successive 
ages, and produced a soil from one and a half to four feet 
deep. This soil only differs from the subsoil in having a large 
amount of vegetable matter incorporated with it. 

Permian Bocks. — ^Formations of the Permian age consti- 
tute the solid frame-work of the county, except a small por- 
tion in the northeast comer, which is Oarboniferous. They 
are moi^tly composed of magnesian limestone, gypsous, pyritif- 
erous clays, and argillaceous shales. 

The limestones are generally good for building,, and 
for fencing. They may be rendered avaQable in the abrupt 
slopes, and the supply will be nearly equal to the demand. 

The disintegrated gypsums and pyritiferous clays add much 
to the capacity of the soil. 

Timber, — Along the streams, generally, are belts of timber, 
consistrog of a good growth of elm, black wahiut, hickory, 
hackb^ry, oak, and a few cottonwoods and sycamores. 
Among the smaller species are red-bud, mulberry, box-elder 
and grape vines. 
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jRr^t*aifi(>;w.-— 1?Hus far/fiuins baveonly been 5^ned iuid 
cultivated on bottom lands. On theise, wbeat, rj^e, *o4te kttd 
b&rley are considered sure and abundant ctops. ^ 

These crops, however, sink into a secondiuy <ionsi<Iera(ioa 
when compared with the natural pastiirage. Upon the rich, 
native grasses, cattle feed the year round. In tins mild aitd 
genial climate, little or no provision need be made for feeding 
stock through the winter, ^e grass cured by the hand of 
nature is genendly sufficient for this purpose, as the winters 
are comparatively free firom snow and rain, leaving tMs nat- 
ural hay but jittle exposed to deterioration. In any event, a 
sufficieht quantity of grass may be cut and ctired, with bttt 
little outlay, for the natural meadows are thickly set, aftd so 
uniform in surface that there is scarcely a pebble to interfere 
with the operations of a machine mower. 

Of the nutricious quality pf the indigenous griasises, no one 
need be mistaken who examines a herd of cattle after the 
month of May. It is then a rare thmg.to see a healthy ani- 
mal low in flesh.. 

(MrnMe. — ^The mean temperature: 6f the' Auminers proba- 
bly differs but little from localities within the same parallels 
farther east. 

The winters are short and mild, with little or no 'rain or' snow. 
Most of the rain falls between the months of M^rch and July, 
and is always sufficient to mature the earlier crops. 

jS^^A.— From the foregoing, it will naturally bfe infer- 
red that this is a healthy region. An experience of ei^ht 
years of settlement proves that it is all that could be desired 
in this respect. 

Tf^aKfe/*.— Excellent and abundant supplies of water may be 

obtained by diggmg fix>m ten to thirty feet. 

' Remarks.— li is apparent from the- foregoing,; that the 

great agricultural interests of this region' are closely blended, 

for the present, with the growth of thettatur^^asses. Steps 

' should be taken' to nurture and preseirVe then* gf owth from 

^ Weless and dieleterious influences. 

ihe reprehensible practice of making "Idte burns'^ should 
cease at once. This practice of destroying the cuitent growth 



jb(f l>9i»illg ^ (i«p|r;gm9:Qf J«ii^;0fqfK^;i, pith lii^ dosp lift- 
ing :<»^1lbe>«iftQrr|p^^9^^ lifMlw»a *% gw^i/^Pd iffl^^^ 

cable to portions intended.ftfr fpr4evf^4^ta> xxiMd9ip» -Tbi« 
framty^ 1«4 JB ^ften ooitfiaacl to liver an4 :^r«^l;K)t|bq^ 
and is sometimes of limited area. At such localiti^ itotf^v^ 
qnenti J has an intrinsic valae, so long as it re^produoes its loxa- 
riant crops. Destroy this combination, and I know of no ex- 
fttetbatiQanitafke'J^pia(^ ISepieK 

diate measnres should be in^tqtod i» pmw^^i^-JSp^icm^^^ 
laisdiaitBOfc. ' ■ • ' . ■ y\r 

to preserve the meadows, but also to protect the/tinM^Qs. 

Buniiiig, at anjrr iperiod^ i^^^i^Stiiietive^^dp^Qgk to tib^^p^oies 
<£ astauat pitidactbiii'bfifefitiN^ 
flow, whenitia.feiiher;fJrt;al'to tihi&fyo»|Qg.*r^pF jfefl^feS-g^ 
ijury :\k»k t^via its gi20wth, md ffm^t& a |«U tlev^li^itlent 
;iiito*JieftItBytrAi. -: • -...•';.:.;*••• 



and WabamiBee counties, and contains seven hip^lred /«o4 

.Hat eMgB flpi;di^i»«kdher^tnt|mtari«s m^mHi, f9ni^ W^ 
able nuomer. ' -., 
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often beatitiiVxl, and, in addition, divertffyuig tiie darfliee into 
high, rolling prairies, wavy nndnlatioiie tod gentle «io]^. 
' Each of theae bi^andxes liave w^-<iefined bottoms, vMA 
are often broad. Those on the prin^pal- streams m*^ some* 
times one mile and a half in width. ' 
' The great Sanfa Feroad rans through the nortiiem ptsri of 
the coimty. 

GEOLOGY. , ' 

Sluf. — ^IMfiP formation is well developed, $aid ia in every 
respect like that of Lyon county. 

Sail. — ^The soil of this county will compare favorably wifli 
that of Lyon, and has no peculiarity dii|^ct from the eastern 
portion ci it. 

B&tlams. — ^The soil of tiie bottoms of the principal stream 
has a large amount of huniusXineorporated with it; that of 
lAHi tributaries is more like the soil of the trplands, ' 

i80c^.— The solid firame-work of the county belongs to the 
CiMrboiiiferous age, and Coal Measure (epo£h. It consists of 
shales, limestone, sandstone and coaL 

The limestones crop out in nearly every valley and ravine, 
afibrding an abundant supply of good building and fencing, 
material. 

^^boZ.— That portion of the Coal Measures developed in 
this county has one workable bed of coal. It crops out near 
Burlingame, where it is extensively mined, and fhrnishesthe 
country for some distance around. 

It varies ftom 18 to 38 indies in thickness, and, when first 
mined, is oT a lustrous brown, shading iuto black. It is com- 
posed of compact paariallel plates^ with a semi^-conclK^dal'frac- 
turje. It bums freely, and^ when free £rom pyrites^ is an ex- 
'ceHent coal. 

This bed will be available over a large portion of die couniy. 
By a dip in the direction of the fall of Dragoon oveeHk) nearly 
equal to the M of the stream, this stratum will be found lb 
^he valley either from ovtusto^ or at adq^ of a ftw bet 
If persistent, it will be fcmnd on the main stream up as teias 
the west boundary. 

Tim^.r^Wide belts andkrge gvoveto of :Gte^ltent iiitlber 
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oociir oil lite Biaia stream; <XMBU3is^ 

<)f lD(iin* «md odieT oaka^ U^ ^mi, 

hif^ory, ash, and a few joeisbQiiiff^Qods'and i^eemMep. 

The analler spedes aite bbx^der^ mtdb^ny, bnokejn^ .red* 
bnd^pawpmr, lulsel, wild plma^ rose^ gooeddeny and wmow 
£ringiag^ the 6trtam& Hoet oftfae^ tributes are aI}9Q 39rell 
tabcDbered. 



MORRIS COUNtY. 

Area.— Tim county is bonnded north by Davis, eaet by 
Wabaunsee and Lyon, south by Ohase, and west by Mari<m 
r and JDiekinBon, and cfontains about six bundled and seventy 
square miles. .r : 

Topogrc^hjf. — KeoshO beads in the noytheaet portion of the 
county, and runs out at the squliieast comer. Towards tiie 
head of the stream, and in the soatliest oonier,'the snrbceis 
broken, but the remainder of the county is a high, rolling 
and gently undulating prairie. 

The bottoms on the creek are about three-fourths of a mile 
in width, and grow narrower towards its head. 

GEOLOGY. 

jBhiff.—Tlm formation is in many respects like that of 
Chase county. On the northwest and west it comes more 
nnder the immediate influence of the gypsum beds, situated 
in dose proximity. It is rarely less than 25 feet d^, except 
on slopes of abrupt valleys. 

Sail.— On the uplands, in the northwest and west, the soil 
is unsurpassed, and throughout the county it is all that could 
be desired; nor can it ever be less, even under the most ex- 
traordinary tillage. It would require a protracted period of 
dose cropping to affect the soil seriously, and all that would 



Am bo )f6qttb»l to tetieir tti»:«ia in ito ^pristme v%ar» worid 
to to tiil^t tii^{ildw«^lbw iindw40^ ih» vk- 

E(^^.—'Tb^ older &(n»itioiisef>%e ooim«]r «R^^8OF^'0ffi|etiL- 

ally covered over with the Bluff or superficial depoeila, tiiit 

little else could be ascertained than that the rocks belong 

• to the Permian age; tibe upper divisions of which were ob- 

served in the northern and western portions. 

Portions of these formations crop out at Council Grove and 
vicinity, where they constitute an excellent building material, 
and may be advantageously used in fencing. 

Timber. — ^The Neosho and its principal tributaries have 
belts and groves of .timbor, snch as o^, black walnut, elm, 
ash, hackberry, hickory, cottonwood, grape-vines, &c. 

Ftodvc(mj$.'^Wkmtj lye, oofis ai^d ladiaA com have been' 
mt&mMljje^t^iM^ «Qid)sorghum in sDofll qiiantities. 

Clmate.~Eim wiliteitB iw dry, witik bntlittjewiow pr jiiuii, 
with a large proportion of clear, sunnydays. 

Jfefl«ft.~tTlie h^th (rf tins com^^ li|8 be^ aii^family 
<gb)od,^s}M9the.^a]4)eflt fMti^^oeat ^ . . < .. 
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LsAVENWOBTH OiTT, Eansab^ Dec. Ist, 1865. 
Pbof. Gr. 0. Swallow, State Gecio^l^ 

I>E AB Sa :— 4iL tbe organkation of your geoli^ical corpfl^ 
yon erected' ft department devoted to the Sanitaify Belations 
6f the State, and're»queftted me to preside ov^ it. 

Tbe idea of linkiBg together, in one movement, two snbr 
jecta 80 doeely allied^ the one with liie material interests of 
man, and the other with his health and life, is not only entire- 
ly new, bnt eminently proper and praiseworthy. 

Oamprehending the ^iburged spirit wlneh prcmipted the in- 
angoration of so important a movement in onr new State, I 
have fdt it my dnty to accept the proffered position, and have 
made such a report as my leisure and the natitre of the sub- 
ject have permitted. 

A little reflection, however, will reveal the fact that this 
cannot be, properly, a report on the Sanitary Bdations of the 
State. 

The Sanit^y Belations of a State, in g^eoseral terms, may 
be smd to be those conditions, eitiier of atmoi^erio influence, 
phyidcal conformation, or habits of life, which affect the 
health of l&e people, oqUectively and mdividisiaUy^ either &- 
vorably or unfavorably. The knowledge of sndi conditions 
can best be ilscertahied throt^h tiie ageocy of a SamJtmty 
Su/rvey. ; 

To obtain some idea of the amoimt of tiin^ imd labor nee- 
essar&y consumed in maiohg sudd a stuvey, it may be stated 
hi the woMb of a leotttinittee of tiie MaiMaflhuMttB State Me^- 
!cat Assodatton, that it should be tiie obgect of a sanity 
survey, " to ascertain the hygienic rescrtirMi and influifiieos 
* of tite Stiite; to kx^m the amcnmt of ritaUty, of Ufe.and 
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health enjoyed by the people ; to leaxn whether there are any 
differenceB in regard to life and health among the people, and 
what those dii^erences are." Having become acquainted 
with these facts, it will readily suggest itself, that these are 
but the first steps iH an inqmiy, wbw|h;Jin» for its direct pur- 
pose an object so important to the general wel&re. It follows 
that the next measure would be to open up the chain of causes 
which might be in operation, either throughout the whole 
' State, or in a particular district of the State, to produce a low 
per centum of vitidify, of life and hdaUl^ aiap^Qipg the people. 
Here the field of inqu!b^ wouU^dm'ge a]^)4jien.d>a,^^ 
nicat^Dg road into almost every. brafic}]i of, scienf^^ Asf^ng 
the question to be solved ia su^h a ,t^m).f (^o^^ fi^^, ^<^e. x^ 
latingtothe (^»ta^o2a^^reiD)md9^^^^ thiEi 

average fall of rain:and8n0wdinriiig.:€g^h. moii^.^ epich 
year; flie prudence aiud diceotion df ^voJi^,^^.^ ^^s;^. 
those relating to the phymaei: .09^ of' tb^ . ^t^ in it^ p^ki^ 
and in the wl|<Ae, emibra^ihg ito hyfejg»»pjgro0p: ^r^^OAt^^ 
wi&the consid^mtiom ^ thd> sM^^JwAs^t^flt ojf Jjts, >»^^ 
conrseg and' its ^ wat^inriiexk^. bneidlK. of m^ t^^t^ti^W^ • f^^ 
quantify of marshy or springy sqil; ih^i^t^^gf^kgrmO^^ 
ing the queeta^ons G^ ariea^and ahitiubB, lojofrf^j^ .a^, 3J^;.of 
principal towns, general character of surfd!Q$^:$^ri9$%)#l YftUha^ 
and eminences, amouiit of surfiw^aivirtoift^q^cpp^ jpth 
amount, chismct^r and looation of timber^ : 1^ 9edlASfit, ys^ ijte 
bearings upon the geological position, actual location, *^^ 
direction and ^xt^ntof the diferentifemidtipaii; .oli^a$|cp of 
soil, subsoil- tt^ subjacent rcidps; soum^isoidji^^j^e^pripi^ 
used for domestic poipposes; and, fini^, jit$^T|^tii)g|bf>,^ 
hJb^^wkdwjoAi; 6pUfe sA tisie peQ|>te, tii^j^mifc^if^f Un^w 
this ktt^ head woulfl' eoiM;[the ;XOiwdmiti^ ^f th^)!^...p}|^ 
cum^feances comiected wiih iibe. daily: ljli$':4>f>i»3#ny-H^i<>f^ 
pation, his i^esidence, either in the pure air of the cox^injtiy or 
in the vitiattidtal%no8phan»raf :an.ovi$rii^Fi^)i^ 
dty; i^0bade,,ijiw&BiRQtewlyt^ 

^!y^Ws-healA'«tol'illfeiy. ... '>.. •• 1 .. \ .'. ... ,.-.. . 

^ 'Hre saitiglH€k«*y tonlpljitiwi «f *su0hL# wrku Wi^iiajflj ijqt- 
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only time and labor, and the compilation of mortuary statis- 
tics, bnt is necessarily attended with much expense. The 
Legislature, as yet, has not authorized a survey to be made 
with a view to determining the sanjitary relations of the State, 
nor appropriated the sum necessary to defray the expense. 

From these considerations, it will appear that this report is 
not a systemjfcc aafli exhaustive essay upoii the subject Its 
immediate object will be to awaken our people and our legis- 
lators to the great necessity of laws for the promotion of pub- 
lic and private h^altib ; and, in the furtherance of this object, 
the subject of Hygiene or Health will be treated of as fully 
as possible, and the sanitary relations of the State, so far as 
they have been ascertaiued, will be set forth. 

As the subject is of vital concern to every one, whether 
professional or improfessional, it is proper that the language 
shoiold be stripped of technicalities so far as possible, that it 
xaay be adapted to the comprehei^sionc^ every intelligent 
person. For the same reason^ if haa not beesk thought ami«s 
to d^)art from tiie syBteBMutieaarraBgemcart belonging tp pro- 
ISesedonsd essays^ whece perspicuity to th^poppla^ reader might 
-seem to demand it. . 

Thatit iainaparfectiin jaiany of its features, I aj?i fully . sen- 
sible ;^ but if it shall accomj^iieii the one object of drawiag 
.atteation to a subject wlrifjb ha^ so pi?0Bpwwtiy occupied the 
attention of the JcieiotiBbe 'itoriid-fi)r the ^tf(W?ty years, wh^r^- 
by measures nmy^beriakeii to pirt a/§tftteji3^t.entei^ 
a career of commercial greaftijeae,* upp^.a ^Z^^iw^iwy^.I 
eball have dome all thatntaty be^^WQ afJrafpT^pJWry move- 
•ment. '■■>.>':'•'. ..;/■'.■•.•>.•'.;• ; - ; 

• • ' - 'Bf^pidetfiiJly yoivsj - . 
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DR. C. A. LOGAN'S REPORT. 



HISTORICAL SKETCH OF THE SUBJECT. 

In all ages of the world, it has beea the first great desire 
of man to enjoy the blessing of health, and to reap the 
pleasures of longevity. In a soond and healthAil condition 
of mind, there can be no exception to the trath of 
this observation. With this purpose in view, every man, 
however little he may be ven^ iu the science of hu- 
man health, forms for himself certain ideas, and digee^ts 
there&cnn certain principles in regard to the maintenance of 
his corporeal well-being. These ideas are frequently cmde, 
and oftentimes totally fallacious, but, in the absence of more 
enlightened views, they form a code whereby the individnal 
would, (evenif through carelessness or the gratification of ap- 
petite he does not,) govern himself. Looking back through 
the most authentic records, to the earliest history of the human 
race, this <me idea of prolonging life is associated v^ith every 
period of man's existence. And it further appears, that firom 
the most primeval times, Jbhe idea has not been left to be de- 
cided and acted upon by evexj individual for himself, but duit 
with the first and rudesi forms of government and of law, 
there have been associated imperative preoeptsand command- 
ments coiiGemiag the ]»eservation of health. Itisremaiiiied 
by the Massaehusetts committee, in theur very able report, 
that *^The sanitary movement goes back to great antiquity, 



€ttditaidd aa\me of thejiriixiative datieB^^^ The laim|^te}K>Tib(l- 

bifldtib of lis pmpteitmjYfe^ died ils to eTidenee of the iim- 
tiqUitjr of tUe-iiiibje^ .as 'W^ as tihe rare sagacity of ;llMit 
gtwit caiA>Mige^ i^ l^eMldetdb of thesb laws and t^-. 
la^^ifitayiliefotmdtn'thel]^ and iu:e iiril: 

ii^iE«% a i^iiii^fol^^ra«»al. It {sim)t€)t;^pl^bab^ hoWet^^^ 
thfiit'thid idea of in6op{^i^E(l£&g hygienic laws With >relSi^mu 
bi^ltd^y da^' toterior to the time ai ICddes^ and ^ms suggested 
to Mm by the'terioi«l^ge tibat <he &8l 'sovetieigns of Egf^ 
ittstitdied-tiinilar observances. "Phe eitample set by Mo00% 
was ibllo^ed by thefonndersof the Ore^ cities, andfomifth-' 
ed to them &e basis for theit sanitary laws, to which ad^* 
tions md ini|)i^ements were tnade. Ohief among tittA^* 
w6iHfr the batti and gymnaBinm, the lAtter of whidi prodnofOit 
th^ &iest athletes of that 6v any succeeding age. It is an in- 
ter^a^ting page of history, which recounts Oxe practices of- the 
Greeks, for the purpose of producing, physically, an iron race 
of men. Not the least wondeiM part of it all is, the acnmeiiL 
and wisdom displayed in some of their health regulations. It 
is sufficient tb say that many of these were elaborated by^s^ 
men as Ly6uigus, Hippocrates, Plato and Aristotle, and in 
<3orrectaieBS have scarcely been surpassed to this day. In 
Sparta, so fised Was the policy of rearing only robust '4liii) 
yigorolLS men, tMtit was an sGffidr of the State, to whidh alT 
parental feelings of tenderness and love were compelled to 
yield. 

The Object had in view hy the Grecians in thus creating k 
hardy race, had reference, however, more to building u^ 
flie pciwer of the couiitry as a great and conquering 
nation, than to promoting the happiness of the people. ' 

W5<h the jfe>mans, the purpose, while partaking in a meas^ 
are of die same idea 6t war anki conquest, was largely eom- 
pOitod <Hr bidteer imoKves ; motives )66k!iig to the building'up^ 

IT 



of mp^oflBwIiD should i#9 the world, not i]n% bj the bi^ 
of flnoBs, but by the power of a superior intellect Mens sana^ 
^ eorpoi^ scmOj was an early masdm with themyfund the effort 
was mide io aeoomplieh fixe ideal expressed ii^ ait. ^'Bnt the 
BaraaniB were the most sagaekms and extensive I^stators in 
soch mattiKS. Tl^ey were in niany things masters of the 
practical; and have left vestiges still pr^nant with the wis^^ 
dom of experience. With them, nothing seems to hare bei»i 
deemed ^common or nndean^ that oo^ld protect the public 
health. We find Pliny writing to Trajan about a fetid stream 
passing through Amastri^^ as if it were an a£^ir of State. 
"Die Oloacse of the Tarquirs are still among the architectural 
wonders of the world. The censors, ediles and curators who 
at different periods had charge of the buildings and the appa- 
latus foif the removal of impurities, were invested with great 
poweit for the execution of their functions, and derived a 
corresponding dignity iVom them. The arrangements for 
supplying the houses of Borne with water were most minute. 
Those for ventilation and drainage, still traceable in the sev- 
eral riemains of lioman amphitheatres, have struck our most 
advanced sanitarians with surprise, at their remarkable adapt- 
ation to their purpose ; while Mr. Ghadwick tells the com- 
missionei's of c|ewers that he has lately received from a fHend 
pOL Zurich a specinDLen of ex^tly suchan e&rthenware pipe a& 
he is now recommending for the distribution of sewage. It 
had been laid down by the Komans, and has worked, nntil 
recent times, under 5(10 feet of pressure. Indeed, Jt is easy 
to see from Vitruvius, and from portions of the collection of 
©neevius, that the rules and operations for the protection ot" 
health in Eoncie w^re of a very radical and peremptory char- 
acter, and allowed no minor interests to interfere with them. 
It seems to have been a rule with them, that from the time 
when the foundation of a city was laid, to that of the summit 
of its greatness, no structural operation, public or private, 
should be p.ermittod to take a shape, which tnight render it a 
harbor either for disease. or crime; and it is to this vigilant 
forethought that, in the; absence of other prgani;^ing agencies 
discovered only in our later times, we may attribute the suc: 
cess with which that remaakable people preserved social or- 
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der throughout so dense and vast a mass of human beings as 
the inhabitants of the Imperial City in the days of its great- 
ness/'* 

When the light of this great nation was extinguished by 
the incursions of the barbarians, there ensued a period which 
has been aptly termed by historians, the dark ages ; during 
which the world was plunged into the depths of ignorance 
and superstition for nearly seven hundred years. "Were it 
possible to have compiled statistics, showing the mean du- 
ration of life under a state of existence when the human 
race partook of the nature of the savage, and lived according 
to the dictates of the lowest intelligence and most debased 
moral perception, such a compilation, when presented in. 
contrast with the mental and physical condition of man 
during the nineteenth century, would be the most perfect and 
conclusive argument that could be adduced in favor of an 
enlightened and scientific regulation of life. 

In the fourteenth century, John II., of France, instituted 
the first sanitary regulations, which have been regarded as the 
commencement of a sanitary reform. These regulations were 
of a very crude character, but served to ^ve the impetus 
which carried the movement in a few centuries to a great de- 
gree of perfection, and at length culminated in the admirable 
system presented at this time by certain of the European gov- 
ernments. France now enjoys, though a very complicated, a 
very eflScient system of sanitary police. Great Britain, though 
only aroused folly to the importance of the subject within the 
last forty years, has largely reduced the mortality of the 
country by wise and stringent sanitary regulations. In 
the German and Prussian States, systems of sanitary and 
medical police have been fabricated and put into operation, 
probably more perfect in their details and more salutary in 
their results, than in any other portion of the world. 

In our own country, the sanitary movement is as yet in its 
infancy. Daring the past twenty years, however, eminerrt 
medical men have constantly agitated the question of a, sani- 
tary reform, which, founded upon the basis of our present 

» ■ ' ... 

•Bdinlmrgh Review^ Jaxmary, I8t^; piloted by Shiitttick. 
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kuow|e(^e, Bhall develop itself into a pod^e insunjtig t^^ ,^^ 
community the maximum of life, health and vigor compatible 
with the Almighty fiat. 

-An important movement of this kind was projected it)y i^ 
American Medical Associatipn in 1849, through which sani- 
tary sketches of a number of the larger cities of the Uiupii 
were received; these sketches being published by that bp4y 
as a valuable contribution to the subject. In 1850, .growing 
out of the new direction given to the current by these and 
other movements, Massachusetts, ever foremost in the 
investigation and adoption of measures promotive of the 
intelligence, health and happiness of her people, appointed, 
by legislative authority, a sanitary commission, " to prepare 
and report to the next General Coi^rt a plan for a sanitary 
survey of the State, embracing a statement of such facts and 
suggestions as they may think proper to illustrate the subject" 
This commission, composed of Lemuel Shattuck, Nath. P. 
Banks, Jr,, and Jehiel Abbott, discharged the important duty 
entrusted to them, and compiled a report which has become 
a standard contribution to the literature of the subject, and 
which should have a place in every public and private library 
in the country. This action upon the part of Massachusetts 
is, perhaps, the only State executive attempt as yet made in 
our country looking to the establishment of a systematized 
code of sanitary laws, enforced by the strong arm of execu- 
tive authority. - ' 

That there should have been no, organized effort for the 
systematic promotion of public and private health as yet in 
our country, is, perhaps, fully accounted for by our form of 
government. All power coming from the people, and sup- 
posed to reflect but the will and sentiment of the people, 
there can be no movement so restrictive and imperative in its 
operations, put into thorough practice until the people them- 
selves shall see the necessity of it, 'and at least acquiesce in, 
if not demand it. The same question has been tested in va- 
rious ways, and has uniformly failed, because the masses have 
not been convinced of the necessity or propriety of the meas- 
ure proposed. At. the n^eeting ql ^ America^ Medtisal 
Association, in 1863, a committee was appointed by that body 
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to prepare a memorial to Confess, praying for the passage of 
aitfl*frenSeriia^ it imperative for every man, woman and 
c&ilS in the country to be 'perio<KcaHy vaccinated. One 
wotild suppose tKat haying witnessed ae benefits of vaccina- 
tion as a protective a^nst the ravages of Ifcat dread disease, 
fiinall-pox, fbi* the last forty years, the world would be ready 
to acquiesce in any measure that would make its adoption uni- 
versal. But the committee reported that the passage of such. 
a law, so fer as they could learn, would' be premature and in 
a great measure useless, because the people, in mass, were 
liot educated up to the necessity of the measure. The com- 
niittee were then empowisrfed 'to prepare and circulate such 
•^ociimenfcB as would pave the way for a general acquiescence 
upon the part of the people ; after which, it was hoped, such 
a taw mij^ht be made operative. ^ 

As iliustrative of the necessity of a perfected code of san- 
itarylaws, lib more striding example than this could be ad- 
dfticed. Before the discovery of vaccination by Jenner, smaH- 
poXy directly and indirectly, filled more graves than any other 
cdiij^e cause, or, perhaps, ^an any othei; half dozen causes 
Sbi'own to man. It was " as the pestilence which w^eth Tby 
noon-day,'^ stnking d;6wn at least one-half of every commu- 
xiity which it entered, and carrying off to a loathesome grave 
one out of every four it attacked; ta say nothing of those 
who, having resisted the immediate onslaught, subsequently 
snccumbed to its dread power tiusough the long line of other 
diseases, which it nurtures and calls into life.. Since the dis- 
covery, however, that the vaccine disease prevents the estab- 
lishment of small-pox in a^ immensely large majority of cases, 
and that the mortality is reduQCfi to a very gnifdl ratio in those 
who are attacked, after having been subject to vaccination, 
smafl-pox is a disease which no longer assumes the terror of a 
P^gue, nor counts its yearly victims by millions. Vaccina- 
tion is, therefore, a sanitary measure of the greatest import- 
aiw?e, more particularly as it is thought by men of extensive 
experience, that, through the eflScieiit and universal practice 
of vaccination and re-vaccination, that once dreaded scourge 
wpul^ disappear from the face of the earth. Truly, no more 
6 uWiipe spectacle could be presented than that which shows 
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ns the triumph of man^B intelleot in Yadquishmgtl&e elementB 
of a fallen nature, and in lifting himself to that pinuade whicli 
iprodaims him as being formed after the likeness of his Maker> 
and the master-type of His handiwork. 

While such miraculous results have followed the discovered 
prevention of small-pox, others not so specific, yet no less 
Eitriking, have followed as the consequence of a strict observ- 
ance of those measures preventive of the influences out of 
which disease is nurtured and death is bom into the world. 

As an illustration of the fact which is here designed to be 
represented, may be cited the example of the city of Geneva, 
in Switzerland. Here an accurate record of the population, 
births and deaths has been kept for more than three centuries 
past, or since the year 1560. By a series of historical and 
statistical compilations, M. Mallet has ascertained that from 
the year 1560 to the year 1600, the mean duration of the 
lives of the people was, in round numbers, twenty-one years 
and two months. Daring the seventeenth century, the mean 
life had increased to twenty-five years and nine months, and 
in 1833 it had reached forty-five years and five months, being 
nearly double what it was about two centuries before. This 
result was brought about by a most salutary regulation of the 
public health, through which much of the former unnecessary 
sickness was prevented, 

I'HE UNIVERSAL IMPORTANCE OF THE SUBJECT. 

This is a striking instance of what n^ay be done, as a pre- 
ventive of disease, and to lengthen out the term of life ; or, 
, more properly, to insure to each individual the full quota of 
years allotted to him by the Almighty decree. The records of 
sanitary ^science abound with the most surprising examples of 
the uniaecessary. destruction of human life in the attempt to 
live. The aggregate of lives lost by the engines of war each 
year, and by all other causes of violence combined, presents 
but a trifiing mortality beside the sum total of those sacrificed 
at the shrine of the ubiquitous monarch. Disease. 

"In England alone, the average annual number of -deaths 
from disease iSj in round numbers, 300,000 ; while that of 
deaths from the mere decay and eirhaustion of the human 
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£fame by tiie progress of tinie, is 85,000. In tbe < 
between these two munbers, we see the vast aiidntalfiddki 
which tbe sanitary rrformer proposes to work That disease 
shall ever be entirely exterminated, is, of course, beyond the 
belief or hopid of the most sangnine. But every disecM kas^ 
somewAerej its spedfieomd eg^Gieat oame^ and that these ca/uaea 
^xm he renuyoedj or much weakened in their actiofij in very 
many instanoeSj is not only vfithintAe bounds of hope^ but has 
been saiisfactorily proved. 

^'When 8a,nitary legislation gives us its successful results, 
they will be represented by the reductiqn of the number of 
those who die of disease in their early days or in the prime 
of life — ^and in the increased number of those who have com- 
pleted their allotted course in healthy and been peacefully 
gathered to their fethers. Accordingly, sanitary improve- 
ments have not directly in view the extension of the natural 
period of human life, but only the removal of influences 
which artificially curtail it" * 

Some forty years ago the people of Great Britain were 
startled into the realization of an excessive mortality bill^ 
made all the more appalling by the conviction that, to a 
great extent,' it was entirely unnecessary. At varying inter- 
vals the attention of the authorities was called to the matter 
by committees from the House of pommons, and by various 
ficientific documents, emanating from persons of high stand- 
ing* Commissions of investigation were appointed from time 
to time, and efforts at reform were madoo These, like all great 
works, were necessarily slow, and but partial in their results. 
The following extracts, gleaned from various sources and 
quoted by Shattuck, will prove interesting, not only in a his- 
torical sense, but also as laying bare a condition which, to 
some extent, exists in our own country ; and which paints in 
strong colors the evils of an attempt to rear a healthy, happy, 
and prosperous population through an utter disregard of n% 
ture'slaws: 

" By a statement drawn up by Dr. Guy, Physician to King's 
College Hospital, from t|ie r^orts of t^e B^;istrar-G6neral9 

•Bain»iagii Beriew ftr Jtogary, M60; q p iH etf by ShMtadc 
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* ' Rate of morality, • . - 1 . Iin6^. 1 in 37 

^ 1' The JLiffliaeiiee of the pur^r air of thecoiiiita^,axidthe.bet- 
't^vlqirgieme conditioxi g^enenJlj:, of those residing therein, is 
here shown with much force. Out of the sarae number of 
j^p|e, tl?ie one compressed within a town disfcrict into aspace 
- at.^p rate of 5^100 to thQ square mile, while the. advante^ 
of ;tl^^.3ame;Bpace are -enjoyed by th(S| other at the rate of 1^9 
o»ly ,to th^ sqaai^ imle, th^ere |s a difference in the martaUty 
infeyor of the latter, or those. ref(j?ing the advantages of freer 
q?^cula^on of air of 7,773 souls." 

" Tiye Icdlowing .was Dr* G^y'6 statement of diseases which 
QiH5^9Jon;th^ excessive mprt^fr^ ill Ij^ 

No. of deatiba in l,0(X),apO,in.T.<^if«^. Oo^^j, 
By dmaU-pox, - - - * ^ «^- --- 

!b^ measles, - - - - - 

' Bjr soartet feVcr, . - 

By ,Urii|ijUljs 4iwf «9^7^^^ co^YuJsioae, wa- 

te^ in the head — - - 

By^serofhloiis diseases ai^d consiimpiion, - 

/^l^ot^.e^^^cess of 6^^^^ 1,000,000.. So tiu^ Nereis 

. a waste .of 22,000 ' lives in the 4fi00M0 h^^^ng lirge 
t^wns. - 

^^ Further still, Di*. Lyqn Playfair calculates thftt.for me 
unnecessary death, there are twentyreight cases of T^^lece8sar 
ry sickness ; consequently, in oui: large towns, above 700,000 
cases of unijiecessary sickness. The same calculations in the 
metropolis would save 10,000 deaths arid 260,p60 pases of un- 
liecesQairy sickness." 

"Then it may be asked whether all parts of our large towps 
are equally subjected tp tl^e .causes of sickness and i^ib. i 
'So iar from .th^t bring the easel t find! from one of tlje re- 
ports of the Ke^strar-Gfeherat, that flbe metropolis is divided 
into three groups,, of ten districjks each, under the, title of <^ 
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resoit is as follows: l6li«altlue^ witbl^^ 202 

fgiij«)^y?a:d3 to eji^ ajmortfiU^of 1 in 42; lO 

jxffid^af^j iWi^^W, ailQwapce pf lOja ;Siqpi^re. jards t;o ejfi^h per- 
8C(p^ hayj^^fli J|i[i(^t^^ m 4J,; io.'iiidj^^ with an 

ai^owaKi;pe. of 3i2 sgnare. yardsrW eaqji pejcsou^ }me a mortality 

"JBut it :^<^d.J)e inpipo^aiW^ here to give eveii a^ ajpalysis 
of tlxeae d<><?iinie]at8 and works. The fcdlQwixi^. are amongthe 
i^aJ^y . C9pcbsiQn8 to which we are led irosq the information 
they contain : 

" Ist^ It ia jproved^ that there die anfii^aUy, in each IQO of 
tl^e,^pnJ^tion of . the yfkol^ot E^glandj 2.2 if; — of ilie most 
healtibiy district, 1^3, and of themostnnheajt^j. district, 3,58; 
and that the living to one death ajre in these d^iWqt^, repp^ 
ivdy, i/^ 66 and 27* 

^^^ It ia^provedy. that the various fonps of epidepoiq, , con- 

edjby, atmosphere ip^poj^ties. produced, hy d^xnp^iujg aai- 
?84.<>r.y^9^WajfluhsJ^cei?,by damp and JSJt^, and close aud 
q^^l^Vi^Vf^^ dwi^^iJgs, prevail amopgst |;^ jgpTiUtiQA i^ 
eyefj ppa* of iljie tii3gd<wi, whether ^vellipg. in sepwate 
houses, in rural villi)^a,in smi^l.toy^^pr m:th<9|p^ 

4 to pyey^U,.^^ the ip^^ of 



't9^.itm 

Ij^f^^ tbogie who live in l^grtown? a^iH)p\dQus^^C^, 
tiign 11)1 the, countiydlsl^^ ai^d.particularly Tq)on thosee ^ho 
Kye in, mpyow streelas, conftpje^ courts, dapip dweUin^, close 
chambers, cellars undraini^, unventilated and uncdeaped ; 
ax)4. affect mpst severely the in&ntile portion of thepopula- 
;^S,. aj^ the heads .pf fiMnilies between tweivty^ ap.d thirty 
years of flgjD; 

^*4ih. /jt iff ^^d^i^tjiat, in such situations, the average du- 
xa^pirofjlifei^fiye to tr^'fi^^ year^. less than :it otherwise 
ot^l^he^;. aft^.lii^j; .duj^ this cijrtailed pe?i^ oi e^te^pe 
.1ibB,?«7^tHJg.pp;p^erof..t^^ and, their capapity fpr 

Ji^lfgppen^ »re gf^aUy dSiminiahed bj a.^gjQfli^^jat deprf|saipn 
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of healtih and spirits, and bj ttie active attacks of fevei^olud- 
era, scrofula and consumption. * 

^^Sth. It is praoedy that sach diseases, whereTer their at- j 
tBixSsA ai'e frequent, a]:e always found in connection witli the I 
physical circumstances above specified ; and that, where these 
circumstances are removed by drainage, proper cleansing, bet- 
ter ventilation, and other means of diminishing atmospheiife 
impurity, the frequency and intensify of such diseases are 
abated; and where the removal of the noxious agende8,and 
other causes of disease appears to be complete, snch diseaaes 
almost entirely disappear. 

" 6th. It 18 provedy that the annual mortality might be re- 
duced in the whole kingdom from 2.2Y per cent., or 1 in 44, 
to less than 2 per cent, or 1 in 50 ; and, in att lai*ge towns, as 
low as that general average. 

" 7th. It isprovedj that this unnecessary excess of mortali- j 
ty above 2 per cent, occasions an annual loss of more thaa 
50,000 in the United Kingdom, — ^greater than the loss from 
death or wounds in any wars in which the country haa been 
engaged in modern times ;' and that the causes of these an- ' 
necessary deathd occasion at least twenty cases of nnnecessaiy 
sickness, on the average, to each death, or 1,000,006 cases 
annually, which might have been prevented. ' 

"8th. It isprovedy that of the 43,000 cases of widowhood, 
and 112,000 cases of destitute orphanage, relieved from the 
poor rates of England and Wales alone, the greater propor- 
• tion of deaths of the heads of families, occurred from ^ped- 
fied removable causes; and that the average of their ages 
"was under forty-five years, or thirteen years below the natural 
probability of life, as shown by experience. 

"9th. It is proved^ that the preventible causes of disease, 
and the unnecessary mortality, impose upon the people im- 
mense pecuniary burdens, which might be avoided. 

"10th. Itisprovedy that the younger population, bred up 
xmder noxious physical agencies, is inferior in physical organ- 
ization and general health to a population preserved from such 
agencies ; and that these adverse circumstances tend to pro- 
duce an adult j)opulation, shorMived, improvident, reeUess, 
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intemperate, immoral, and with exceBsiv^edesireB for sensiol 
gratifications.'' . , 

la further illustration of the startling truths which are here 
presented, may be adduced the following quotations by Shat- 
tuck. 

Tlie British and Foreign Medico-Oherurgical Review, VoL 
H-, for October, 184:8, in an elaborate article, after giving a* 
tabalar statement of the relative mortality of the Bolton 
Union, sums up in the following words : " Thus the mortali- 
ty of Great Bolton is greater than that of Sheffield, which 
"hitherto enjoyed a bad eminence in this respect; and out of 
the population of about 36,000, near six hundredy or 1 in 60, 
die xinnecessarily each year. What should we think of aa 
annnal sacrifice of one out of Qvery sixty of our population, 
to satisfy the cravings of some injsatiable monster like the 
Minotaur of old ? Should we not put forth every effort, and 
be' ready to sacrifice all our worldly possessions, to avert it? 
And yet this sacrifice is, in effect, offered up every year in 
Great Bolton to the Ogre, MltL The fact is top plain to be 
gainsaid." 

The same journal, in an article on ^'Cholera and Sanitary 
Ifeeform," Vol. 4, Jan., 1850, uses the following vivid words: 
"Let us endeavor to realize this astonishing fact. A disease 
has lately crossed over these countries, which, in our metrop- 
olis alone, has swept, away 15,000 souls. We have lost in all 
Britain more lives than we have lost in battle since the days 
of Marlborough. And looking at the matter in a more 
worldly sense, who can know the incalculable value of many 
of these lives ? Every man instinctively pictures to himself 
how much misery, and lasting grief and sorrow, this great 
mortality symbolizes. It requires no stretch of ima^nation 
to realize a great national calamity, of which the actual deaths 
are but the smaller items. , Behind each death we can trace 
easily the atiguish of the Kving ; the distress . of those left 
fatiherless, husbandless, childless ; the hopes blighted; the ties 
broken ; the companionship and sympathy forever destroyed. 
A thousand mental pangs, and among the poor, a thousand 
bodily hardships are the levies and sad meniori^ls of eveiy 
death. Callous and cold-hearted indeed must he be who ote 
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^tiim aside, from such » record, wit|iout peeking to j>robe Urn 
national wound/ and to demand wiefli^ np fi^e^ing 

force whereby its bleeding sur^aqe majr be stiaunch^df. ' fi 
tfc^Tnidsf oi* flie general idi^tress,, a set of men come forward 
to say ttat they have found a plan for preventing the recu^ 
rence of this frightfal steughter. These men ai^e uo en^l^jisi- 
« as^,.'but are the persons of all others, ty educjettion an.4^ ex- 
perience, best able to know the truth of their assertions. TJie 
whole medical profession announce that they can preve^t^ if 
the naepis are given them, the recurrence of this xnortality 
wd suffering. Are these men worthy of credit^ or are they 
a9t?. If'tKey are, then wher^e is the govemmenfj, where j& 
the! nation, that can disreg^d this assertion--that can blindly 
stxit its ears to those groans of anguish, the echo of which 
^as not yet died from ouf aflGrighted air — and carelesB of fe^e 
ftituie, can see with indifference the inevitable xrecurreHcelpf 
that fearful drama, which, in a few short years, must be agam 



Oould appcjal be paore eloquent than thi$ ? O011I4 facts Jt>e 
more forcibly put, or more incontrovertibfy maint^i^ed V 

But, the same vofce.of warning a8cen48 from our own sofl, 
our o^ physicians: "In 1842, the Hon. Hqrace.Jtfaiinjas 

ed jb several, "^ 
k pxpporiion 

abpd^ement 6^ Jtf^ from "sheer ignorance^ and w^fen 

i^e therefore might hope to see averted, if^ the community 
had that degree of knowledge which is easily attained ]j>y all?' 
i?b tips question, Dr. Jas. Jackson, of Bost6n^ replies ; "^I 
feel assured that itie answer should be, mor^tkan one-half. 
WjiJim it is brought to mind that the ignorance of parents is 
iz^cluded in the terms of the inquiry, th^ justice of the answer 
will probably be admitted by aB who are conversant with the 
subject.' Dr. S. B. Woodward, late Superintendent of the 
|3tate LunatiQ flospitalj says : 'I have no doubt tliat halfQf 
.file eyils of life, and half the deaths that occur among jnau- 
pMnd, arise from steer ignorance of the laws of Jiealm ; and 
that a thorouffh knowledge of these laws would diminioKthe 
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thfit sanae^pxQportipH.' Dr. Ed'wara Jarvis irwlies : '^S*r6ngL an 
<^lb^ei:79:jfitioii qf;lliirt^en years,/! haye been led to be^^^^ 
Uiree^ourths^perhajps mare, of the ailments ot men come ^51 
a -want of sufficient knowledge of their frame^ or a disre^a 

ftMPit.V" 

, . ^^eh £]batQineots^ :^^i^^^^. ^^V^ soqroes so reUable aQd tr^ast- 
^|]^Pt^7.>, oaniiotit:^^ ?nade,liglxt of ; a^dtW C!9ii- 

^^pion. tp Ij^e, adduced therefrom is ia^vitable— tha,t /t^ 

i^fl^ihTi^h^o^^ itM in the jmoer qf vrwrn MfO^ 

tojprevent. The instance of the city of Gemeya, befqre c^t^, 
"wlij^eby the ayer^ term of life has been d[oujt)le(i.in r-^a 
ce^^tiiriep tibJCtngh.the .5^en^y of those very means which it 
15' ^e o^jepiof ttii^.xeRQrt to.u^ge 9pon the attention of the 
peQjde of £ans^,. is buta ,soUtary example of the beneficial 
irpsxilts flowing from the measures .proposed. These pagps 
jQtmld be, filled to undpe length with illuptr^tiqns of the im- 
proved conditi^ori of liealth under proper hy^enic arrange- 
^o»ts J iUustrations.frcttn the country, the town, the cjity ; the 
piiblic charity; the penitentiary; from armies aiid navies, 
and all sorts of places and institutions where man is found 
fmd makes the effort to live. 

The foUowing qjiotation is from Dr. Shattuck's Massachu 
aetts report, and is here given, not only as the senjtiinent .of 
the writer of this, report upon jhe subject, but as expressing 
inafew woj?ds fitly chosen, the settled conviction of thos^ 
who have given it serious consideration : 

" We heldeve the conditions qfj>erfect ksalth^ either pvblw or 
personal^ ure seldom or nefuer attahied^ though oMaimMej tiuxt 
the average len/gih of hvmm life may he v^mmh essteaded^ 
md its phymxjl j^ower greatly augme^^ded; thpA in, ■, every y^ir, 
wUhin this C(min(imvwealih, thousands of lives are lost which 
mgM home ieen salved; that tens of thousands of cases qf^njck- 
ness oofMP which might ham Ieen, jpreoenied; thgat a . vqd 
ammnt of unnecessarily impaired h^ih amdphysiixiQl debHii^ 
emtsamong those 7u>t actually , corffimd ly sichfi^s^; thMJfk£^ 
^0&eif^h evils rehire an erwrmom eocpefrtditv/re^a/^ 
wmeyy <^ iffnpo^vpm the people unnv/infdmcd (ii/i?4, invmffxs- 
wMe codamiUes, pecvmary^ social, physical, mmtal amd 
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mcr^ vMeh migM heamided; that means exist zoUhin our 
teach far their mitigaiti4m or remcmxl; <mA thai measwres ^cr 
jpremfdion wSH,eff^ectinfmtdy more than remedies for the cwre 
<ff disease?^ 

THE' SUBJECT AS APPLIED TO KANSAS. 

What has now been said is a mere outline of the results 
which have been developed within the past fifty years, in re- 
lation to the life and health of man. Did the occasion per- 
mit of detail, statistics could be furnished, so convincing that 
the truth of what is here endeavored to be pictured, would 
be made patent to all. 

The State of Kansas, considered in reference to its age, is 
as yet in its very infancy. That density of population belong- 
ing to older States, which is so destructive to life and health, 
18 an evil as yet not entailed upon it, though year by year 
great additions are being made, and it is apparent that in 
due time the State will be a most thicklj populated one. In 
its present elemental condition, it were far easier to give proper 
ahape and direction to its domestic and social institutions than 
after the lapse of years, when cities have been built, public 
works erected, and individual rights have been acquired^ 
Thus far, absolutely nothing has been done looking toward 
securing to the people of the State the enjoyment of health, 
with ail its attendant blessings. No law has been passed, 
(with the 3ingle exception of a registration law last winter, 
and which thus far has been a dead letter,) or (^cers appoint^ 
ed, to give to the inhabitants that which is of more importance 
to them than all other lav^s upon the statute books. 

This is as much due, perhaps, to the fact that public atten- 
tion has not been called to the necessities for such legislation, 
nor the public mind enlightened upon the laws of life, as to 
any existing recklessness or disregard for health. 

A painful example of the lack of any health-considering 
laws, exists in Leavenworth, the largest city of the State. 
Located naturally upon a most eligible situation for salubrity, 
there existed, until recently, a general surface pitch, which, 
by the intelligent and skilful adjunct of art, could have been 
converted into a simple system of drainage of die most pef- 



feet 4X»d .^cient kind^ and projected at a wonderfvUj small 
expense. . Thjongh a mistaken official policy, the advantagefi 
givexi^by nature to this fayored ^toation, have been greatly 
perverted. . Streets have been made to pitch vitbin a few 
squares in as many different ways, while others have been 
reduced to a dead level Thus the opportunities for a nni- 
form system of dridnage liave been much lessened, save by 
a radical change of grade, and It is safe to say that the health 
of the city suffers to a greater extent than it otherwise would 
through the agency of miasma, generated from the stagnant 
paddles with their decomposing remains, which are to be 
£>and in many parts of the city proper. . . 
. Ill iUostrating the necessity for stringent sanitary laws in 
our State, it will be necessary thus to refer, at times, to local 
conditions in connection with the more important towns; for, 
as ^ill elsewhere appear, (see sanitary sketch of the State,) 
the topographical features of the State at large warrant the 
assomption that it now possesses a high degree of salubrity, 
vglnohj under the proper management, may be greatly aug- 
mented; and, therefore, it is particularly in the larger towns 
that the blessings bestowed by nature are apt to be pervert- 
ed, and an unnecessary mortality entailed. And, further, as 
in accomplishing the purposes of truth, candor of statement 
and fairness of criticism are of the first importance, in the 
pages of this report an impartial freedom of language has 
be^i adopted^ and there has been no hesitation in character- 
izing evils where they exist, in the proper terms. 

Happily for the people of Kansas, as before remarked, the 
newness of the State has prevented that accumulated flood of 
numbers, which buildss great cities and makes them the cata- 
combs of their inhabitants. As yet there are no narrow 
courts and alleys, with their thousands of poverty-stricl^en 
inmates, breathing, an air laden with tbe exhalations from in- 
numerable sources of tilth; as yet no tenement houses, with 
their hundreds of miserable occupants, dragging out a sickly 
existence above ground, and in dark, mephitic vapors below* 
But while all this and much more muj. b)e said in favor of 
the State, there exists, even now, a jconditjlon of things in 
some of the larger towns, highly. prejudicial to .puUi^^ health, 
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inil ^liidii is growing in exteiit yBM* by jn^aJr, lii a direfetttifio 
teith the dize of €iach town. Peitfaftps this rem^kft id^ 
Applicable to Leavenworth than to any other o^ Uie iyftctog 
cities of Kansas/ being probably tiiree or fornr I 

as any of her isisters. In the case of lieav-enworth, there isi * 
this great disadvantage, that benig in a tt^sitlon witage'fe- I 
tWeen a large siied town inda'flonrishing city, she posset ! 
many of the elements of the insalubrity of a city, With liiat I 
few of the requisites to connteract them. " ' The' lack of 'peicu- I 
niary means ifdrrapM and stable imptt)vements, and a defident ! 
supply of water, are here more particnlarfy aUnded to. ! 

A few of those general measures, which are necessary to 
be adopted by all cities aspiring to tibe enjoyment of even a 
fair percentage of health, will now be briefly considered and 
conclude this portion of the subject. 

ihaiTiage.'-^o inaxire any prospect of healthfuhieBS in a 
city, one of the first essentials is a thorough and complete 
system of hoiise and street drainage. To procure sucii a sys- 
tem, it is suicidal to wait until a town shall tave grown to 
the proportions of a city before establishing the grades of the 
streets, and then only as has been done in Leavenworth, to 
establish the grade of each street as it is opened up for occu- 
pancy. Every village, with any prospect of becoming large 
enough to disturb the natural site, should be surveyed by a 
competent engineer ; a general plan of drainage should be 
established ; a public map should be drawn, with the eleva- 
tions of the street-crossings, and their descent to their outlets 
marked down. After such a plan had once been established 
it should be rigidly enforced under every authority, no 
change of political administration or pandering to private in- 
terests being allowed to interfere with it. Thus every indi- 
vidual would have a guide in erecting his building, and be 
enabled to make provision for his house drains, while the city 
itself would be put in the most fevorable condition to con- 
struct all necessary sewers, <fec., in the simplest and most 
economical manner. 

Hie drainage of dties is accomplished 1>y the means ^i&er 
of mrfbce Srmns %t tmdergroimd ^ewere. TTie 'former, for 
some lockliiJes, ainswer a tolerably good ptirpoae, but, as a 
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general thing, are not to' be compared with a well-devised 
ri^pton .4rf7«adfrgr<nto4^w»r)iig% tiiat :Jnitt-fluid 

lit^iCOJtodt^' plM{e%;Add]^^ |b^^iO|i«^ons. 

, .'ISbead^flof iiHjid©^!^^ 9fimms bad ito \t?rigiO aR a very 
, ^^Qd7.:fiiriad}iitiKl£rtlK)!i9e ik>iiat^ Bowm^i^e re- 

imaroA 0t wUshw0c0^i6O\^^ pro- 

^^MJOPd; .JM::^ of tb^ i8r^;eitije8 ]Qf [£;ivQp€[ mi: America, 
t 'ift^ ^ire vs&M rdiied up^tei aIi»Mt eoHSfelj^ for :the pfOpoBes of 
' ^''aiiiag^, fflad foir eiuryiog i^ &^ |rt«feffif«#v0:dfjbw of a 
orowdedcpoptdatltin^ i . ^ - 

; . rl¥^U'}lhMr fimdii<^ are confined to liquid exc»et$^ there 
><MEi.bd n0 twteopil^oxif:aa to their' utility^ provided itfeey are 
* prbperly €bMtriiSQted'f(s.to tfeeir la^cehiteQtnrf, their, descent 
ax^ theiif *n^Jl;;!.Tlie' jnodem^rW^ 15^^ ite-knovating 
propensities, has, howdveiV eoiafged jj^crir tis08 ; and it is now 
i(M»i^9n;%a^£4d^/ia«a|lJarge:^^^ and America, 

• . rfClhaitgb tbe IJj^nttiwaM; cities h^ve not. yet g^er^yadopted 
the^I^jactic^^) dirildi ooitodcHQicatiOi]^^:fifQni: all l&ib i^per and 
'' ievcfhTMddlix^idasit.of honses.with the^ewevs^ thrcmgh which 
Jk% QOlite»t^0€/tiie wiikM>elQse<f, the kitchen) abdii^^ery sort 
lixS house reAise arbMdisdba]:ged into th&m. Tiun-Aem^solid 
mass aGci]miilate& in the sewers, aiid thei^^'is w> agenby by 
^^«^ch it.cati'berthcHxmgUy removed, ^^cept the labor of the 
^ bands* The pestiftious gases which arise from the putrefac- 
' vtioh of. tixese remaias^ diffuse tbem8el7e& through &e skir and 
destroy its purity, inciting to, if not absoltitely provoking epi- 
: demie visitaijons ^ at all events, greatly, lowering the health- 
rate, in tikeTicinily.. :.;■•: ' : ; 
! TUese^ wjtit 'Other considerations^ render still a mooted 
point the most eSb^inai and least deleterious ctieiois of 
i!caiBrying away theiimiziense aii»Dfunt of excreta, diaclmrged 
by therc&ily 'Kfeof aiaifge eifcjr j but there can be'no doubt 
that the. sewer, when confined to its legitimate office of con- 
veying only -liquid. refiise,;i8 at present the mcst available 
n»ftiK)d of getting rid of a 'large portion of it, as well as .of 
diaining away the surplus water. 

^ .Each city, then, -should have a well devised systaa of sew- 
erage marfbed out to correspond: with the established 'grade. 

19 
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Ib this manner^ the gi*ade g£ th^wliole city having beeni 
arranged as to sh^ the water iti ft'few gen6i«14ii;e0tKAifi,li 
mam eewerd could > be G)onBtra(|tM aBthe city became aU 
and the accefisory sewefrs ofiusaiiBr dimengiobB-^tfterwu 
Thb would be the ideal of a city drained u^n tlxeifiost pe 
feet princi})les of* expediency and-^conoiny; ' It is entiiel 
practicable for ^ of our new^Statei^ to possess th^nk&elres • 
su<:^ a system. . The older dittos; of the" Union and of tt 
world have realized the fact h^re 'stated, only aftv tiiey h 
acquired a dense population, and with them[ it was ' com 
queiitiy impracticable; but profiting' by 'Hieir^^eriettoi 
there is no reason why every toeW dty 'that is hereafterl 
become a metropoli% should not,^byir wise and comprebc^nais 
courbe of acti(Jn^ enjoy a systein^^rainagefuHy^ork^^ii^il 
ing to-the knowledge <^-tiie times. ^ "'-'■/'. 

Let the ydung Ciiies-of Kansas icfeiiBi(teii well ' tbk^ *matte 
But* one of them, as yet, We*t<»ifih^yjdisturbeiltB^itoturi 
site: ^doneaihided tojas'befixreinlimated^'l^ 
pursued, to* some degree,^ a: wdcidjd'icoare Much of 4 
grading has been'^one fifom stt«tft to str^t, asui::iQ: some i 
sta^^, k is.bdii^ed,'UEtsJt)een made to c6nform:td j^rivat 

- interests: The liBgitimate r^idts of ^ tlnis^ must inevk&bly b 
tbaik) 6siabl)sk^ thorough: (hrainage hereafter, th^> cxty wl 
. be put I to an expense difficult to estiomte, . in ordiBr to conibtnu 
.the greatly increased number of' sewers, necessitated by tb 

.irnegidarity of gradei. . ' :r // -,. . ...': 

Before leaving the subject of sewers, it may not: bei^amis 
to state a few general facts relative to their coneitruetion. Tb 
whole subject of seweriageis so replete with praetkidl detail 
that a small volum&.could be written upon it. It will aus^^i 
. the purposes of this report to sa^j that their «^t^/2^7u?ia^ 
(^oew^ and their e?ii^B shouU' receive particular at^ 

> . They should be amply laf^to enable them t6 carry ol 

. any asKmnt of fluid which might j in any 'possible contrngencj 
be poured into them. Their desderU. should ibe- siifficientl; 
great to convey the stream in as rapd a maimer as po^blc 

-. Thus a greater amount of solid material .could be cairried oi 
:ihan if the current were sluggish, allowing tfte.solid portion) 
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||to.t)B;4epo8it!Et4,. fijling.^up t^i^ bottonis ,pf .th^^fi^W^i^i^nd 
|Cimttmg noxious, g9fi€ss wbon undergpipgpiitrefagtioi^-^ y* 

Ie tho^e locplities :wh(Br9 jljie sew€a»j^mp>;y. th^ir.^^ 
|ja tidaj mer,, the subject]^ of n¥^e ijo^pprta^o^e, PfS^l^^g^ than 
in other cases. When the tide jeqades, ^% fil^ po^e^ out 
jis.left-to poUute(4he. airan tite.^^^ uptU.tJae.ri^wg tide 

fagain.coTscers it np., BijitiinKeith^if'.cas^ t|ie, maljfc^^ia. qpie of 
|in];ich naoment. . Thje exteem^ty of .thB.s^wer^ho^»14.})9,8oa^- 
^^;aIig^ ^thattthe riyoiv copl,dr,9qt back % up.andaiy^ ^t^f^ow, 
£r ^hould the yen^t-be «tufited 8Q.^r ab^^vertbe.-w^ a 

rtio^..Ql.the GO»tei?it» gf lieseweR woijW.b^.-l^vupii^ the 
(>iuid .to putrefy under ;a reeking sun^ . Perhaps £|.go>od^plan 
j-wo^d be to allow .&e. level c^ tljje -^wer to,l:j^..a^Ti$ the 
^waterrBuriiace^ and tbep>;Wben, sofficienfly nea??-^,j^rgin, 
t to csMjiBeit'tQ bwd down.^t'a ris^htangle^-jYhicb If^tte ?]aight 
y:beir^ected;<)b%uelj ^ oft*, .froift ^th^ -rightlinej tl^np, (J#(Q)>arg- 
^.iog jthe cQptettfii.ipto thej.Btr<ea^ ,in a/ direction ^^^ the 

V • ,JRfa&%^fij'.-Tr<3l08elyiicelatfi4rto't^^ 

' of'p^i^g,; If se^^r^.fe^iDpipottaBtiasra^ off 

h apF^ns. ftoidsj • pa^iens^J;^: swrfi> .eqianttyv imppi!Wnt^ : stbfife the 

f 'fl9idi»'tfiiiy be:.citriied;iBto ttesajt. : A ^geod pavenawt,! swh an 

iQtie'HsmliWly aiwv^'ite.|>i!«^o$es,i& exp^a^ye,-^^^ a 

fc;eo(^^nettce,.yoHllg^:Oitie$i|u^!b Uegin^g^tQ adjopta^yrt^m of 

'« 8t4f§^pftyjB^, ;S^fi|]5 .tbat^r^diiek is <3ieapesfc i IJle 'firstieffort 

i-.u^^u^Jlyf -^nuiete lin j?Zawi #^4?*^ and imoCi,4m^^d ^eets. 

.^.TSiii^ i^: the? only plan :as>^^^e»ftrally adopfeoA in Bwwe. It 

? is.|i^1pa< good QBCe. for the publiohealth* Thepitoak,si#^alks 

' Bot^pply, allow a-eompl^e passage of all flnidd, llihrot^jb70iem, 

: so thfiiA' the siibsoil, >f % flBtentiv^t.-pBe, is kept- flUl^d, with 

HieiBtur^^ giving Oiut.d^le<l$riotts. vapors, but th^.ljk^wi^ add 

^o theise th^ prpductfr <rf(^th<^tdeeaying wood. , XJpionjtbfiisanie 

' principle, the macadam is apQorpftving for thej^tj-eet a It is 

80 porous that the water, .|^ste§dpj^!fl^wiPg-<^. by. tfe^ig^^ 

peycolateSrintQ the earth, vjviipliivbeii^g pr^tectedifpoiarthe dry- 

/ing4iflae;noe of the 8fin> remains inj^ ,wet.Bt9.t6 andj-^i^nders 

'4amp; and pnwhpleBOxnf tiie ,adjoui;dng * cell^rp^.; ' Within the 

past year, quite an improvement has been made in the con- 



148 GBOLOGioAL wnargT. 

♦ . . ' • r . 

Btruction of gutters in Leayenwor&. This can&ists in a I 

' 'higt curb. With a wid^ fliig'of linicaitone'for the gutter, (J 

ly joined to its fcSlow; *If the ibints were cemented. no| 

• ^' tx)uld be better' than this. - The' water ttiiH! fmdb its way I 

• tlie guttfer flowsloff'tnth a rapiii^^^ feut Bttle bf it 

tH^at^ kU;a^ the grooiiiiid, aii'd iio&e remauid^ in ipit^ o^ \m 

' to be eVaporaf OT by the suii/ ' 

: In coneiud jng these few general remarits o» the impoitd 
of a Wefl-regiflated system df drainage to erery eity, ftl 

* not 1[)e inappropriate to quote some paragraphs from an 
port ott'the importance and economy bf 'sanitary mieasiir 

• 'cities," by Dr*. John Bell: "iYour reporter Will contest 

' ^If . with ititroducing at t£ds time some statements tmken 

ft mass of evidence which he had previously collects 

otiher purposes. 'To begin ' with j>^*n^, it might bi- 

' td Elay that the evils from n^aglecJf bf it ire pointed 

• moBtbf tiife reports on the health of towns, but we- 
~" forbear from again adverting to the effects witnessed iirtj 

don. Before the streets of that metropolfe were paM j 
inhabitants were as great sufferers from periodical femi 
those of the worst Situated fiural districts in our own cooiil 

! $aA until underground dri(inage 'had been • adopted to ^ 
extent, dysentery' was common and largely &tal. Drat 

t ' Oft home exp€irience/it has been Ibiind that in Philadi|ii 

• ^ th<^ exeiitption of the inliibitants from intermlt^tit andbili 
' ' remittent feverfe has,' with gi^eat uiitfiMttoity, followed thef^ 
h "ing of the' 8tri^i''> 15x6 sfpsice n6w' called I)o<*k sfeeiet J 

- ill the early days^of the histdry af "Philadelpbia, « ^ 

' '^watnp, "traversed l>y the -sltegjgi^h st^e^m Dock creft,^ 

- 1 - niftier sidef (rf-^Whic&y perfodf^iaj fevers of all grades pr^^ 

wiife a violence eijuaJ to fhMe mejl with ih the most ffld 

' ' cfe&tricts in distant States; The exposed surface having M 

•' pavedi'and'th^creek'partly filled up and covered overi 

' made the line of a great culvert, no person residing ^ 

•' no^ has any apprehension of fevers such as those fl 

r'J ittfflieted the fortiier dwellers there:-^ * * * * 

"One- of the most remarkaWe examples of the benel 

chaiige in tie health of a city product by paving its i 

" ' is furnished in the history oif Louisville^ Kentucky, 
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being called the graveyard of the West, is now regar^ecl 
^e of tfee most l^ealthy pitfes of that jext^nsive region.; -^ 
pittent fever was, as- w^ learn fronj. Pf . L, P. Yandell, a.. 
»r annual visitor, and occasionally' a form of bilious fever.., 
liled, rivalling yellow;^fever in yg^alimity^aAd threatening •. . 
populate tbe. town. The ci^L^ens 'ajwrajkene^^, a^^ ; 

of 1822, . to a sense of their cond^p^, and, to the mejms! , . 
endtog it, set about a system of improvement, the .chief ^ 
jre of .w^dti was, paving of th€^Btreeti3,an4 fiUtag upl^* ^ 
|8, The chan^in the.saiutary cbaj?acter. is the mpTja no- . . 
ble, as it w^jb. br^^pght about without the aid of «i]:jsoil / ; 
page by sewers." ;^ _ _ .■...■'•.-■; 

miJ^tix^^ up9?:tj?ie-be»f ^e^naqfipres^rvT : 

pa\th/^p\4d, jbja^^ it .not dwelj' mtb-empjiasifii ;. [ 

SventilajtiarL:r ; ._;,^;^^^ ,..^j; .^ ov :.^ i :/i =•. /' .. .......: 

? gr^at sqa.yeng^5 ^ the human ftystem^ -is the principler . , . ^ 
J^W^v. :This g^.e?w^^infrop^rrqu^ty<inpii^ ,.: 
{gp^riofl^Sjiis't^ ^ ]!jci^gsf^*t[!each ii^pfrf^tionV , ;; 

telftg ^^^^ .jljrought into epi|taqt|. mth^tjw^lop^ to 
^e e^^e ^ or carbqnj^c^^s ^^na|ters; pf . ft^ system,- pi^^-r m ; : 
H a res^t in, the ai4^al..econo]xiy that i^ fto less.wonder- ' 
^ neccflsary. cA ^rtfti^iflWntity of .the oyjr^en of the . 
^u^dr cpuabines withr^^h^'^aste i^jiJ^teii^l ofijthe blood, i . 
^^^%'ex^^^ is g]fYef^;.^aekito'th6 atmosphere in, af<^rm . 
^ unfits it for the further purpose of respiration. Wlifle. 
p isjpur^^thte.fionptipn.^^ger^^ regulppY/ 

jpd the w^U-being. gsf. th^ ,i?yst^m isr^^fdntained... But if , 
p|r be impurej-rif tb^t?great ^bidum witibout ^hioh. we ^ ; . 
tijaot exist./or a woQjeiit^ behabit^iaUyiurniijbadm^ i^^ i: 
Jpient qi^aptit}e0,-7-TWnlts enspe; wWch . sooner, pr later def- 
|f. the integrity ;of ; Jbe yario\|8;ftmctiQn^, and( ^establish dis; . . 
^ action i9 the system. Th^esefacts^ though ^suffici^aitiy i. 
fit upon to be knownby ^illj. seem |» be regarded, by the. :. 
1^ mimb07« . The acconnta^t, ^jpeaaoGtstrespi^tfheaitizaiiv;' 
I who are. confined to a close roon^; breathing ovpr fmd . 
tiag^UL the, mxs^ air^ and who suffer, as ; a . consegiience, 
llheadapl^, '^nd, ^liigs of pjpostration and ^ebility^^^ever , 
^con^ider thp^ they s^er thus because tii^y are violf^ting ,. 
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these districts, Soring the 6^Mefiii(!^ of 1863-4, there were 
distift>uted twodiffea^etit quaKttes of wdft^r^ so that <me pop-'| 
ulatioh was drinking atolerably good water, anotiiet^ large 
popnlatioii an exceedingly foul waier, while;ifi -all other re- 
spects these two populations (being intermixed in the same 
districts, and even in the same streeto of these. difitrictB^). were 
living under precisely similar social and sanitarj^ cktCfmt" 
stances. And when, at the end of the epideinio period, the 
death-r^tes of theae populations were compared, it m^s fotind 
that the cholera mortaKty in the. houses supplied by tjtie bad 
water, had been tfiT^eeimdahaiftimda mgfeat^^ in the houses 
supplied "by- the bStt^ water.'^- ' -. ^ / •' . .» : /v.^ •:! . . 

FiH>m this extract, it will be seen ^s^hat a potent ibflnei^eeM-- 
sub verting the normal funetions is exerted by unwholesome 
water. -•-;•:•) 

It is, however, a matter of some difficulty to ^obtain water J' 
in tliereqniMtedegre^ of purity, andvpSarticulaffly in^neft^citieB, 
where ho effort has beeii niade to supply thep pe^le ipom a- 
common sourcei It liiay b^istat^, as agener^^ pitsj^dwaitkai,; 
that i5he waters of; ar^ka^igable'streteny'paJrtiqtt^ those 
whose baaks ^e'rdotl^ with towtiig 6f aU^i^izes, atre n6t^w<ell' 
adapted to drifiMn^ T^^Moutltof ^^BRetenia^fe^ atiiaial, . 
vegetable and ga^Ms, wMdh st^ch strea^i^ lu^Sd i!n>siq|ttti'oii^ is 
enortnbufe,ai^' tiiOtighl eflfofts fc^e/in^e at jiptfflcal&n *y 
water isompamS^,' tl^y Jtr4 bit pa^ia^ -.. . i:^ 

The qudfetl?n of pure watei*'4» ' one > that biisoc(JttpIedNtl^ 
minds of_,!iiien in attpeHods of the worid, sinoetitey begsmtD 
aggregate at(d dwell i^:ibdsses. The immense aij^eduets 
which 6uppKed;ahcientEonieiWithanabiwdanoe of |)tire wa- 
ter, pmve ^oneli^ively ttei importance attached to itj^ $veb at 
that early day, 1916 larger- cities <:rfbur*ownioouij6ry h|ive 
been; at different stages of their-p4*ogrefi%4»mj)edl^ 
in sooske Bhape,= Uiis'knbtty^^efetion; ^^^o(slbm\'^v^ 
prise todrfegard^o^ her citinens whiehr- i$ trbly ei^riaoftepdablei • 
stretches out her arms and brings the pure water Jof-Latcl • ' 
Cochituate^ a^&stance of tiyenty ^nl^ iiito t|ieirJkoufies.;^Ke# ' 
York sliftkes^h^ tiarstwd&theOiK)itoa^w^ 
by ^ inost'Wstlystructureia^distanceiof forty^^ 
young western giant, Chicago, keenly alive to the well-being 
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tigate the b^t^eiiibds fer^W«rg^, bnt iinQ^pokikig (tii^ 
^waters of LaKe MichJ^ ^h a* view t© topjd;^|igilieclty ' ' 
i9i7ith yursfyst hrou^ fi^dto^tlplftke kt 4- dhrtanae^ of tm>' lEifies^^' 
from tbediore. The^nlijedt ^ fiite>:wslt^Atymt^t^^ 
pying the attention of Ciricinnati ami St JWtiis. Boith de* : ;. 
live ithidf fittpply fipom tie rit^rs on whos© banks tiieyiaife.^' 
located/That thd xameoeSsary w^tsta'pflifeiin- ^I^eAcitiaai. t' 
from dns^Cfi^oie ir lat^^ all haTing aoy experience ilifthe me^h I ) 
ter T^iB^iiShe^iatmgly adifldt. J ' ' i . ..^.:,v:; * •' 

The qtt0aitic^''is hatdly f seiioxis one inlKan^as^ isa ys^y^Jmr, ' 
people detivkl^ ^tb^ si^pUed fk^m B][)rin^^jgrdls^i^^^ > 

<fec. :^-asl»*g^dteeB'spil|pgix^ 

itself in a very psfirjJfeotiiigabapB;- [Tfae iDflrt6r*afxiimMiBii4>im *> 
river k ^ m^re p6iB}MtbBM ithat' of > tjbecMi8d@fiip)ai or, Qbiow r: , : 
Whence, then, shall the cities upon its banks get their supply? ^-n /: 
Time, undoubtedly, will p^esrata^atisfiu^toi^ Jsolutidli.to.the : 
questk)!^' . ,'-'•' '' /-'^'■y{. 'ri' '■'^"' •' * -" :.>oJ!j.L. .ityil c- :. J'.".' 
£irf ermfcfr thpi^ekicaMeB receiving aU; t^Hofi^ waifeD ofrom >? 
wells or cisterns, it is still a matter for very grave reflection*/!* 1> 
K a welliSBunkiiiither vicinity of /a T«ttflt^idDrx%fseyer,-itaT 
waterimay be poiso^&JDy gafaels Y^ch> infiltcat^iinto iti) Of .*: U 
if the wen b^ a shaUS^oodi^ bi? sitfmtedrm^prdkinsA^'Jfco mat] ::*(; 
nure j^^ipigiti^, 'ScHiihei '4vitfymA dndisa^ woUr' bei apt ifo -: :•} 
cont^iaHi%ta^e weUyandreiideplteJfmtsffjJ^ 
unfli&Oi hamfm^ ccHlSKittplien;/! JBi^ ' ; ( • 

their fa^nillesistndk^nwitbAiclpi^ indhc^I^Jidrih]^jidg tijie 
water ofa w^iHnkBi,ak)W piaQe,aaid/:w^ 
than the percolation ifrcuoQ; 'Uie sarroaiuaiding 'ditjcd^ ^ Tl^seiJ ': 
things, whichi.kffect our daily .well-heiiig so deeply, ^^a.bnt > 
seldom .thought of^ind too Ktblelreeded even wheli brought fe>'!. 
ouratfenfioEL !. '>*' •. -■-;-;; ^\^ •■ •. ,': V.-oorrj^L. . .'^l.^::. ' r.. j-;' ; 
The Wate?: from xsiBteiSns.iniiyibe equ^ly ;laafl; if ^ej.aareln\j', 
not properly constructed and fOled. A good cist^'.)4*^i«il^I>'fw: 
be y^ei up'with^rids:jca3iBtQne^aadweUeemented^>^ 
ered sol ais.to< beijeec^ure' against. iJ^'lQjgreto lAi ^ ' 

should be locate^ali^^jdiiitencefrosa^itob^ an^inaiilt8^aBd(f''| 
particniarly ^ut b£ tiae liBe of 'dleso^t from thepou : Ikif w^U- • [ 
to have the cistern of sufSicient dimensions to enable the fam- 
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^fihut off the water at a certain season. This season 
^MffM) be the rbeguining of spring. The cistern, being al- 
lowed rto^throngh the winter^ at tbe earliest approaQh to 
spring weather, the water should be promptly tutaed off. 

Dndng the Worm weather, the etaporation £rom sluggish 
streams and stagatunt waters, fillatbe atmosphere with variotut 
organic matters both gaseous and. solid. /Amongst the latter 
ma7'be;menti(med the mHlion forms of parasitic life, as slgad, 
confeirv®^ fanf^ infusoria^ &o^ &c These matters are wash- 
ed down pltotifolly by the sonuner riEiins,. mi no expedi^t 
of filtering, however well devised, can insure fuUy agaiitet 
their, injgress into the dstem. The experience of etery ob- 
serving physician teadies him Hut it is during U;)^ deasons 
when ibem cdoditions of the atmoepb^re exist to tbeir fiiJleat 
extent^ that serare bowel complaints, manifcdtii^. thffliselves 
in the dbape of ; dysentery, aaid ev^n cholera itseH, are most 
rife. •',.•• • • "> : .'• . 

In view,^thfin, of thegtoeral Apprehension of an epidemic 
visitation from cholera the coming year, let every family in 
Kansas dee.&at they are supplied widi good, pure, water) to 
drink:^''' • -• ■ : ..■•■.< • . ■-■" ;'■:• 

ThBforq;omg^remaE!ks on;:the usissiof wattrihairebeeta, con- 
fined t6 the eonfaderatidn: of itir^potaUe qiditi^; its uses for 
purposes of '^cfeanlineesiajet also of the hi^iiast importance. 
For the £anner, or IJ^amaB town, the Well and cistern prop- 
erly imanaged,! will supply an ^bundance^for both.purpoi^ea ; . 
but for tiie large city, itisabsolufelyessenkialto be.poss^ssed 
of a ;^0jdaj^ supply.' The bath^ the wash, the flushing of 
sewesca and' drams, the'cl^ai]ing>of streets, &e extinguishment 
of fires^'&Cy &e., 'iaU.reSqwe -an unlimited tamomxt of this 
comtnda' but' mocA invaloabie artidfe. That Kansas dty 
whidi ahallfirst supply a pi^re: wiater for tibe drink of its. peo- 
ple, and an abundance of it, for the purposes of their health : 
and comfort; wiB fikutstrip all others in theiraoe for greatness ' 
and'proi^rity. . . y. .i : .: . ; . ■ j - 

Poerhs' and^ Tree^.^^^-^A. ;meaBnre* gifeatdy conducive <pol only 
to the general healtk €f larg^: ccHiumiiuties,^ :but to thar hap- 
piness..'lxkewiEey is theiiWise plan of aupjilyringa city with 
parldeptir public ^uares. It iu» been sadd, Hot iilapdy,-tbat 
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ihey are the lungs of a city. It is here that the tired man of 
bnsinesis, the man of toil, the valetudinarian, the house-tired " 
female, the school-bound child, may all breathe the pure air 
of heaven, iond bask for awhile beneath the cool shade of the 
trees. It is a most narrow policy which induces the founders 
of our cities to neglect this great adjunct to health, to comfort 
and to the beauty of a city. It is not too late for the cities of 
]B[ansas td make provision for'a liberal number of parks. No 
investment will return to them with larger profits than moiiey 
spent iii this way. 

THE a)OTII» OP THE PEOPLE OP KANSAS IN RELATION TO TAB 

SUBJECT. 

As stated in the commend^nent of this report, it was no 
part 'of the dfesign to enter into details. In order to illustrate, 
however, with force and clearness, the extensive field in which 
the sanitary i*eform works, it was necessary to depart so far 
as has been done from thid design. 

No State was ever situated more favorably than Kansas, to 
enjoy the largest share of vitality, of health, andofHfe, which 
it is possible to be reaped by man. Topographically and 
dimatolbgrcaily firee from all causes which necessarily depre- 
ciate the normal health-rate, it needs but a wise, prudent and 
vigorous administration of public health-laws, to shape her 
embryotic institutidns into a channel that will redound to the 
hapfmhess and longevity of her people. There is this great 
advantage over older communities,— ^that they have learned 
the lessons which ^e now before us, through an experience 
purchased by the sacrifice of millions of lives/and after many 
of the evils' were so fixed that it was impossible to remove 
them, save through the slow lapse of time and the expendi- 
ture of mines of Wealth. It is far pasier to build one's house 
to one's liking, than to alter it to his liking after it has been 
built. ■ ^ •• ; •;"'■ '-" " '"^ 

Largi^ citi^ a^e destined to spring into; Ufe-'Within the 
bouBduies bf Kansas. Her beatitifbl prairies will ere long 
teem withB'profi:iJS(k>n of those staples which' bring peace and 
plen^' to an hidustriotis popidafioB. '^he cal^ of the jHbneer 
will b6 exchanged foi^'the comfortable d\teiling& and surround- ' 
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j^qngiag to . t^ suc«essfpl fai^^ The ]itpL^^imijx^ . . 
with. ite one store, aoid . post officej T^ere .the lazy stage ; w^^^ ^ • 
wont to g^^, a change of horses, aijid .;th,e hungry p^seu- - -^ 
gers a backwoods, dinnerj will resound to th^.din of the 
worl^an's bajmjner and forge, and tHe imgatiQUt chanapiag , 
of tbg iron-horse,, as he .^ops .for a niomenti to jgatjjer, tl^^ : .. 
stor^^ which Kansas will ship from Galyeatou anii Sap^ ^raa- . 
Cisco , to the country. beyond the seas. .^^ . 

When the tide of immigration which steadily flk>wsii?L'upon: .. . 
us, shall have built cities counting their population by thou- 
sands and tens of thousands ; whai great jriles. of briek »nd 
mortar loom up a barrier to God's fresh air, while weary men 
and ;^pnien pant fpr itsjnyigpratingjgower l^elowj ^^hen the ; 
conditions of life;§pd h^lth, fir© sp^peifTOPted th^t th^aJlojtteiJ 
three score an^. ten Jafrightfujlyred^ ■ 

tutiops arf5 filled :yrith.tjje P^iiy, pff^iTaig^ of indig^n^ca ,;. ; 
crime; when the filthy abodes of^ppygrty and,.^lgtt^sliJ^^ , 
warip.into IjaE^^a %ydrgd pe^t^lei^cjgs to sweep.pff th^^ bone and; ^ 
sincYf of ,th0:Sta^e, tHen -^^ the cry of^^i:m,jwk^ has^^^^ , 

tied j^e. older corn^unities of the world, %(i.ye^t, ^p^^.W^vJ -; : 
lions ^willjbe expenSed in l^he effort fit a refi»na,i^ii(jh.a ,^e^^ [.^ 
and jCQiiipr^he^siY§.^legi8JlatiQn at this tinae mjg^t 1]l^^^ , ♦ , 

dere4;,en^irel;gi^^(5ej3$.aij,^^^ .;.':. /:o l. [../.loIiiin.L:: ::/... ^.w 

This.picturej8..5ipf;^n^ii5al;.prj^p^^^^ 
may.]3.e found, to-^i;in some p^ tji^a:^att?^s pf jie\yorl^^ 
Wh3.t ail imq^enf e^,&aTing,;jie^ Iif%;^nji.i9l',i^^s9rdid yieW| ) r . 
of njLo^y, might be.^^cppmpliah^d K )pJ9. builjdeiff^^odr n^W[ .^^r; 
States ap^.^ti%. £91^^ .by those MreU^establjs^ed ^w^ 
life FWcb,h?ive^bpeA worked, out at.^ appsIHgg.sacMtifil/ep $pf \,^ 
the l}5TOanraQe,.wpuld,erc|ct the fabrijc^s pf theirjp,dfistry,ttajt , ;> 
they.mighjredoua^iio the happiness of their f^loy-men. -^^^ .^ .,; 

Iijith^ Qldentjmej before the. laws whiph govern Jiteecon-., .,| 
omy of liffe were as well understood as they are now, the mon ; , [ 
tality ^f::hp^it^$i:paii?fins^ military l^yarrllpfas, &i(^, wiw;§x^mB:.7 
ive.; ,Pla^^ i«4ey th]e/inqsJ^ti»fa?vorablehygi^i^^^ ^ 

the jsin^ple^t ailmf^tg sometime, assupied. t];^tnost,^i9i:|<Hi9.: /^j 
fori^fto Wd .fflJod M.; incii^culabte ;iaup^J)|^. of i.ti^tieQ^seia^y, j.r 
gravfes. ' Under: aneatdigbtenied cK^mpreiSetii^Plof <iJ/^§ laiw?!:' ' 
however, such institutions are now made to enjoy a fair 
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amount of the health resource, and the dreadful types which 

• '^^^ 6ffii&a8les'T<^V6ii^*td aast^^ in'tit^itii priiKi{)atBy as a\oon- 

ieqn^i^ br nfoWvenfflatRih, txiid^anlinesSf oveMrdwding, 
&c., are flow WmoBt'ettffrelyfcai^ the saiia^prin- 

iirpW \i Is entirely withm'tfie 'range of po^JbiMty \o so build 
^^a bhy that'the'iiisual'pehiE^^ i^tteiidani'iipdn^aii* ag^gation 
' cy inen iBfifatf be ■c6mpleiely escaped- It ti'^ust^aS po^Smle to 
build a modd city asltifi fo' bi^^ a 7wi)dS^ KogpitiBJ or a rnodd 
AmiJS&n^'liox^ of eitSntfin plfc. 

An imparflal analysis of these viewsSw^l i^eal t& any mind 

thkt there' is nothing^Si them i)oMering on tHe^ tttbpiaii or en- 

ihusiaBtic: 'They are'' eminently plain dad'fSAcfica, and if 

rightly acted upon will buildup a State which Tia^heV^ yet 

bcienMirpas^ed ibr the geheridltitelBgence, the happiness, the 

' Ti^rima^theprospeftty'ot ^^ ' • " " ^ 

' ^^' In coii6ufnmi[im)^ i^'^ifaBle an end, the first step belongs 

fa) the ExectiiSVer'of the S&te. - A sahilkry commission dliould 

'"'beapp6intiJd,#faicTi"c6mmis8i6^^ with the 

" -.ifiSfjr 6f'*naa^g a c6m|)ietd sibitfry siiif^j^'Of the -Btate. 

'^'■Budi i 8nrv%5f' 'shiiiTd^ive for its' prime object the aisc^tain- 

"' m^t of theriattiitfl healtii-i^ 6f the State at lirge and 

' in diitall, knaffie causes #Mcb'deprec{AWit;^^^^ of 

■ ' coivhEie, to theii* removal so '&r ^'^racfica\]ae. • In accotriplish- 

ing this WctfK; Ihe giBnetal pKysIc^f features' of the 'State 

• 'shottld -titst be c&refidly iiivestf^ted^ arid t6en the iilquiry 

' ' (sbiiia be peifedtedb^f a cdrisidefation of tHe x^arious bdtmties, 

-' ' 'fowns aiid'^ties. The p(Srits sought to- W^ settled nfiiglit be 

dassiiied asfollows: ' ' •' ' • - 

•' *^ ^^ii JC<wiBi^.-^B6todfari^ ttf the county, and its situation 
~ ' 'in th(B fixate: its {)roxiinit3' to'th^ Watercourses an^ liflls of 

-•••>: thW'Stat6:-"\ : " ' "''"'*';■ "";-^' '\ ' ' • "•"' '' 

* ; - 2. SyS^dgrdphy^ op J9rmnag'eJ^Siz^ and direction of the 
' Water-courses, aAd of the dividiiig Midges, or water-sheds. 
• Exterit of river bottoiti. Power and rapidity of streams, and 

danger arid frequency of inundatidn. Quantity of ffiarshy 
or springy^ soil. Artificial waterKshaniieb. ^ 

' ' ' ' 3. Topography. — Area and mean altitude of each county. 
Lo&tibri arid size of Tpriiicipal to^e. Gtenei^ charifeter of 

• •' •BtirjEace,witiipriricf^lv6!l^ys Arid ^iritnerifees. Nfttfire and 
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. Qxtentof surface desl^itiite of veigetationf . tlU^ OQyorp^ with 
I forest,., or ^U8S. Agricultural^ |wrc4,ucte j IpAda. o^ tiijiber ; 
effeptsof dealing and of^dii^^g^ upon cUijji^te^^ . .. ,^ 

4. ^et)%y pf different counties* .Position,, dip,, dirj^ction 
and extent of different fioymatioofl, as. detenninedJb7.. State 
Geologist. .. Cbaracter of 8oi]> ^nd sribspil. .; Sowcjb aw^djiiattire 
of water used fcy d9;ne8tic purpose. , . v .^ri,-;,,' 

5. MeteoroTfigy. — ^Latiti^e soul longitude. Stat^sticsf ^o J&r 
as ^ccesj^it^le, of barometric,; tiiennpmetric findhy^ometric 
states of the; atmosphere, indlcatij^ig the annual and ^aonthly 

..amount of r^in, hail and. snow. Statistics 'of windj^soil^ as 

^coes^We. • ) ^ • •.. . • 

. 6: PariamUir mrvey of eaofii^wn in the St^.rj^Cmore 

than 1,000 people. The lqcaijpn,:surrQujidings. fin^ ncjmber 

. of inhabitants. The general- plan, uppp whiph. the .town is 

. built.. Streets, wide and at rigljtt angle9> pr narrowandi^rook- 

ed. What is the; probability of a ipifonn systeipa of <^raiii- 

-^gi^ f. Where is t^ie refuse of. houses, stables, .ifeqi, Jsjepfe and 

.how disposed, of? How,i9, th*e,[toiiTO aaip^^. witlj. water? 

, . W)iat.ia tbp, material of.^tibe.lwyu^es'j.bow consftni|C)»di; are 

, there; any,jcro:w4ed. neighbor^opds^rhoTT iwany fai^eij; in a 

. house ? . f^c. H<>F- aretbe i^qhool h^ouiae^ churche8,./&(V) built 

-'aQ^-ventilated?: Hpware houses warmed-pby firegji^ce or 

stoye?. Are there ^ny hospitals^ and how built? /Are. there 

. any provisions for public park?.?. ..Wbat^pnl}lip nui^apops, in 

.l^e shape of ^laughterTho]Pfie9^,..u|iwhol|^ome maufi^^ 

and the like, exist? &c., &c. ., , ., ..^j^, 

7., Prewdeifd dkeam in eadi county and city, ap fiu* as can 
:be learned. X^ The ej&demics, and epidemic»^ tp which the 
locality has been subject — ^how affected by race, age, t^per- 
ament, avocation, circumfusa, ii^gesta and densi^ of popu- 
lation? 2. Elvers. In.termittent.and remittent— ^their fre- 
.quency as cqmpaa-ed with former years, ^n^ \dth:'Other 
months of the same year. Typhormalanal-fevegpsn-Tsmall pox, 
measles, dipthetia, scarlatina. 3. Other dise^es. 

%. Mortuqryi. SiMi^t^ newi^essjof the 

State; but lit^ could be accon^plisl^pd vfx, learning, with any 
:accu:pacy,jdie,deatih-ratp of ^y partioul^ .locality; .but the 
means for a beginning in this direction might be instituted at . 



on6e;^^luch before l<mg would loQi^t Valuable inf^Vmation. 
'It is not presumed tbat fhe^^iEumi^ K^l9ie <K>miiiiMkm dhotdd 
t>e coofiiied to tiie piidgralhme Iiere laid do'vm.'^ A^^hit^ this 
wooId'serVe ad a'bisis iffi aidtid¥i, pteli«p^ btherbs^M data 
and informatioii imght be appropriately coUated;- ' 'v 

• T{ie matj»lal^ o(^6Cted^&hoi:dd:be^i^f>odied io-a ^e^rt by 
the- codLinsBCdon aad presented to t^'Ekecatlre with^Bnch 
reet^inxnendatioal^^ a bom^tete-l^odei^f sanitary laws ai they 
nught deem ^scpedient, ^v^1aS^Sm^^^<s&^ 
:n^ee6sary things the effecifive 'taking of ^^eecoi^^ as:-often 
at least as once^in ten years ; a^ l(mf&tihe efficim^tsgistra' 
tio^ of nUji¥ria^eByhiHks cmd'^LeGSthsjB, law^reqtifto^^ <3CW2r 
pulsoi/y pefiodi(X3itvaG^^ 

in the StaU; also, one fbiijtddikig'-JWBreniptOxityj'Sritrahmura^ 
' intehnents, or burials within the 'limits of 'towns^ktid cities. 

Profiting by the advanW state of -the science^' health in 
^ur diiy, a sanitary code wuldbeperfiftfcted which- Would in- 
ure in the highest degree to the health, happhresi* aai^- pros- 
perity of our people." It is>nbt pi^tesidedtliat^ by^dSy health 
regulations^-'wliich would be Hkely to-be* ad<^)ted,^:haiianify 
donid- be shorn' of all its ills, diseaidb betextdrely lco&qnered. 
-and individuals die only of aceidtotor old' a^.^: But it is 
proven beyond the possibill^'^i^^il^oessful contilidiotioft, that 
if communitiej& wi^re ectoipelled ib'lto live^iE^t€>avoi2vcreating 
all of those nnn^ssary jcftuses o£ ^disease which i^ ikjentirely 
'-v^ithin their power toprwOT^^ Ae^ive'rage term bf Bfe;might 
be 'Extended at least one-half its present duratixxn,. while the 

' inerda^ed benefits to- be derived frolm rearing a more, vigor- 
ous, happy and intelligent- peoptejak-e utterly Ibej^bntftalcu- 

- lation. It has been the ^^ort of this report to pi*esent the 
* salient points* of the subject, in as concise a manner^popsible, 

- Though a mere; sketch of a subject upon whibh volumes have 
been written, it is hoped that the strong -featuree-havd been 
presented in such a light as wiU induce the Executive' 6f the 
State to realize the importance of moving at once vini a matter 
so dbsely interwoven with- every material interesty and so 
nearly touching the happiness- of: every fireside in Kaaisas. 
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SANITARY SKETCH OF THE STATE OF KANSAS. 

r. '\.Mtn^^ boTOdari^&jdf tlte.Stlrte place 

.r:;.ittbetw^Wja^<3L9*ib^a»d;th0.1 west 

• b £rftfS7Greeiiwfcbi.*i4. tfeej^aTtfe |^r mh :*^Bes of horih 

Americft,, fiiiaiwbil0 po^etcis^iQ^^ to 1^ feertwti exteW; the gen- 
.! ^Ja^lcba*Mt$J&jtfciwtli^6ft.<^ that 

;,,h6(rt*h&lj99kg!i]icftjUfoB:ith^ aoQrii©g,:tQ'^*^:j0oa^ 
J; «j^vwjt5e&. jBflytotty ii««r: te tii» W^Qterti iKwdiMy . of the 
:> .y^(Eiy^(tte jEJ(^ to.T^ &e,.adve«t«g!B$ of the 

: gi^i^aJm^iaivaApna'^^^ fiae^ Tj^itt loraig the 

' 'geperiii chara^terii^ti<»^^^ 

.df;ti)e State, of Kflaafu^,}^^^^ a sue-. 

!:: i^mim^t g^^i^^m^^ifS^ ifttQ ridges 

/atod iot^y^ntog. ?iflil0y».;i/Tb«e isrj^gm^ the 

; WWftfeefroxtt:itft.tofirt»^ the 

I " Whole.' cOTuitty ! Wfeet of 'the , iMis&issippi :riT^P; tja^ Ijh© Eocky 
-, ,'K|M0!»ntl4PSv .',-'' . • ■ '■ ■• 1 •-'■.-- 

;: . [ Tben^ is. peiiwfcpe, np fixed dirciellioii for the eitw^nces, 

. tiwrigb jS» feeiwfalinjdBit^^ Wlj beMiA/tOfbd fe>m ^orth- 
.:, ipest toiorilik eiwft &u» foi::BliJig inuumerabte -Water tables, 
.-; : wbSchjibed;l!beir»^mtM8i&to the^ 
^ ■ eotasletoxeadbth^«Mi8*§Na = ^ . i 

^i" .':JS|^Avs^<p%n-^^1^©'gtfeat hyd^ of the 

t: . r ifigibil ir«9t^£4kftO!tfi&9issifiBi^i, so &r north vasthe 9«th de- 

'igi^ of m^rthliiAitni^^>ili tb^Boc^ 
r,.h iiv^,,fwlUcbdravei»e»[ te feaW©r» border lof tb^ State for 

.'usaflciy. hatf its-iengfc; tbe'KAn«4s, ,wibb its' largp filers; 
m: [r tlte.Big'BjUe^ttiae/Bc^tiblkaQy th^ the S^Une and 

!/ ! &e -^okyi. fl^^ Jilted. thjeA^kaosasT-^whidi flowa through a 
.ni f: fMi)ftioBi xrf. the rsoutbsKester^/(M)^ler^of th« State-^^ the 
'^ , i«baD6eb!thro»gb whdoh.& conSidelrablfe port pf the waters of 
• J. &e;^a«tepi btoe of rthoae motmtainft&id:aja' eodt^ at first mto 

: the Missisfiippi, aod' frbia theaaoe iflta the ftulf of Mexico. 
. f;T1iQMgb) iin& great axis gives a- ge'aejal directioii of the 

' 3ratfirfrirQin[;wsest,to east, yet there are innitmerabte smaller 

-■ aaoes existing Mrhich give rise to Btr^ams'Pf greater or less 
magnitude ; these traverse the State in all directions, and 
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\y fropi west to e^t, m&inff iivides wjuch eiti[er tlifow the 
water ,to the nQrtli irijfco tli^ Karis^,W..to the.so'ul^^^ forming 
streijfin^ whict^ eiljli^f. ^^ ^^^ ^^ ea,sterly. direction tp join the 
]Missouri, as tlie Osage,*or southeasternly to join jthe Arkansas, 
as the Verdigris anS! IN eosho.' "Tli^oiigh tlie i][ieaii8 of lesser 
■divides again, the streams fii^d accessions tftroiign multitudes 
of smaller ones. Thus the whole State ip traversed by a net- 
T^ork of waterKjqureea,' some larger, some smaller, but* amply 
sufficient for eyery purpose. 

TJie iB^aters of the smaller streams are pure and. potable, 
but those stretching out their head toward fhe miountains, as 
tjie l^ssouri audf Kansas, bring dowii' fa meir bosoms the 
d^is of the long region of country traversed." The fprmer 
river is marked for its . turbidity, having received the u^me 
more expressive than polite, '^Big JSIuddy." 

The amount of naatter, organic and inorganic, held in sus- 
pension by this remarkable river, is indeed enormous. Of 
tlxe inorganic materials, the chief are alumina, or clay, 
{mostly blue and yellow,) anid silicious and calcareous sand, 
'very finely coniminuted.* These. are derived from the forma- 
tions over which it flows. From its remote sources in the 
Rocky mountains, it is said to flow over an inclined plane, 
the upper layers of which have but little compactness, and 
are, therefore easily disintegrated. These are, without doubt, 
in part a tertiary dejposit, and in part' cretaceous. The Yel- 
lowstone and Platte, tributaries to the Missouri, surcharged 
with much the same debres, assist iii the density of its solid 
•coDi^tituent?. Xaden with this immense amount of fprei^ 
inateri^, not even the rapid current,' (the fall of the river 
^averaging, perhaps, ohe foot per mile,) prevents its constant 
deposition. ' Accordipgly^ on the subsidence, of its waters, 

•'•■■■ • ■•'• ••••■"■ ■■ • ■ •'•■ •''•■^ •• -- -^^ •'■ 2i--- , 
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the sur&ce over whicli it has flowed is covered with b, depos- 
ition of silt or sand, varying from a few to many inches. 
. Beside its inorganic constituentiB, the Itissouri is laden with 
organic elemepts ; of these, in addition to the vegetable re- 
mains swept along its bosom,, there wejre found by Prof. 
Bailey, of the IJnited, States Milit^y Academy, countless 
numbers of microj3copic infusoria. In ''o^ specimen of water 
examined^ there were detected twenty diferent species, aU 
alive and active, itptwithstandin^ impurities, and those 
arising from the .refuse of towns upon its Jb^ankp, and of the 
different craft upon its surface, there is a traditionary im- 
pression that its ;^ater is healthy. 

Though as before stated, nothing approaching a mountain 
elevation is to be found in the State, yet the elevations are 
sufficiently great to give it a fine "rolling " appearance. In 
conse(juence of this, the breadth of river, bottom proper, 
'within the State,, i^ comparatively very limited. All of the 
streams flow wijthin rather narrow beds, surmounted on either 
side by steep banks, generally varying in height according to 
the size, of the stream.. , , \. 

Kansas is, in respect of its natural drainage, nnsurpassedbj 
any State in the Union, and equalled by few having the sam^ 
amount of arable land. There is but little marsliy or springy 
soil in the whole State ; the surplus water coursing down to 
the natural conduits, leaves no.opportunity for that saturation 
of the ground which is observable m some.of the other States, 
and particularly the prairie States" east of the Mississippi 
river. . The effect of this upon "the general salubrity will he 
mentioned further on.. 

Timber,— ThQ timber ot Kansas being mostly confined to 
the margins of the water-courses, it is proper to speak of it 
here. 

The State is not heavily timbered, naturally, but when it is 
considered that coal of the. best quality underlies the most of 
the State, supplying all of the.i^quirements for fuel, and that 
.as prairie fires become. less frequent, the timber increases 
rapidly year by ye^r, It must be admitted that for the usefol 
purposes of life, the State will not suffer irom a deficiendy. 

It is an interegtiftgatiestion in sanitary science, as yet un- 




determiiied fully, what are the relative differeAcee^m salubrity 
between two regions, situated in other respects aUi;€i,t^e one 
moderately timbered, and the other densely so. Th^t treea 
fulfill an important office in the economy of life^ is well known ; 
that they modify climatic conditions, is also wiell known. 
This they do by modifyirig the temperature through their 
action as conductors of heat, by their absorbing and emitlmg 
surfaces, and by their cheoiical . ioflaenee. 

It is probable that experience will demonstrate that while 
the beautiful prairies of the State are disencumbered of that 
surplus of wood, requiring the labor of years to prepare land 
for the plow, and therefore stand ready to yield bountiful 
harvests at once, there is a sufficiency of timber in Kansas 
to fill all the requirements pertaining to the economic and 
physical uses of the forest. ' 

The following is not ia, complete list of the trees and shrubs 
of the State, but it embraces, perhaps; the principal varieties: 

trees: 



Black Jiack O^-k... . . . . , .' . ,.. . . . . Quercus Nigra. 

White Oak.* . QwercmAJha. [' 

Ked Oak ,.......,. Quercus Rvbra. 

Burr Oak ., Marcrocarpa. ' 

Black Oak , Tinctoria. 

Water Oak , Aquatica, 

While or American Elm. . . : . . . Ulm'iis Americand. 

Red or JSlippery Elm Ulmua Rvbra. 

Black Walnut .^Juglam Nigra. 

White Walnut. Juglans CatJiartioa. 

Cottonwood Populvs Canadensis. 

Box Elder Negundo Aceroids. 

Hackberry ; . . . CeUis Oocidentalis. 

Honey Locust , Gleditechia Triaeanthas. 

Willow .....'......... : Salix. ' 

Shellbark Hickory , Carya Squamosa. ^ 

Pignut Hickory !.,... . Cbrya Foroina.'- 

I*ecannut Hickory j, Ca/rya Olvmfarmisi * 

Sycamore .PlaUmus Oocidentalis. 
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^hite Aflb , . . , .JFrOixin^ ^ 

Sugar Jiaple 1 ... ; . . .'.. . . .\ .Aoer ^igi^ni, 

KeiJ Kulberry .,...,.. /Morvs Michra. 

linaw. , - Z^7^aJ Arnericdna. 

Crab Apple. .Maly^ Ccrmuixig,. 

Wild Cherry. y. . O^o^ /S^ . 

^Coffee Tree .............. Oynodad^^ (^nadmsU. 

SHRUBS ANDf TINES, (UWDERGRaWTH.) 

^l^er ., ^ . . . aS^zttiJww^ it^r^fuj^rt^, 

. i^l^oexn^e . . ... , , . . , SMt^iAj severi^l v«^ietie3|. 

^ <5reen B^.^r .Bm^oj^JRol^'^^ 

f5oos^t)erjrf . .; .,..Bib^. 

Bi^j^l > Caryiys Americana. . 

Pawpaw ,Apx>na TTfM)a. 

Prickly Ash Zantho^lu^Ammcana. 

ila^pberry ^ . , livil/us Stvi^osfus. 

Blackberry Rvhus ViUosics. 

Prairie Eose Bosa Setigera. 

Grape, (two or three varieties,) Vitis. 

Oeology. — ^Reference is made to the exceedingly interest- 
ing report of Prof. Swallow, for the geological details of .the 
differ^^nt formations, with the character of the soils, &c. It 
will be found that these indicate rare conditions fox general 
salubrity. The soil of Kansas, consisting of an ^jgillaceous 
or clay basis, is so tempered by an admixture of s^icious and 
cajca^'epus sand as. to make it light and porous, yet ;iQt., suf- 
ficiently^ so to impair its capacity for retaining a d.ue amount 
of moisture. This constitution not only renders it hijjhly 
available for farming purposes, but prevents that4ong cojfjtin- 
ued siaturatiop of the ground, observed in soils cpmposedj in 
great part of clay. This peculiarity also renders the surface 
entii^^^y ^ree from t^ose collections of water in puddles ^nd 
ditcU|Q^, ensuing during the rainy season in localities wl^ere 
th^ subsoil is so strong and stiff from its clayish nature ^ to 
retain the ^ater and prevent its drainage, leavjn^ its remQval 
to^l^e aciJompliehed through the process of ^v^pora^on. 
Hjg^ce, «|l}e -soil ofV^^s^^ is ^oi only adapted^^^ large yields 
of eyery, farming product requiring a Ught, rich an(! wjirm 
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Bojl, but it ig better adapted t6 'v^itt^nd ' tlie effects of (B^jr 
siBasbn^'thid tie dkj'm^a V6f6rie refeired tb.. Thfe'cky e88;' 
during a protracted 'd!roug1iV^^^^ liardneiss, fliid 

kills vegetation, wliefeas, &e light, -pnty^rtileiit soil of Kan- 
Bias ipeiMifs fbe vegetation tb\ Strike ,^r^^^ ihto tHe' Boity 

and imbibe moisiui*Q tbrougii'tKe.lficreased fabilities for cafi- 
illary attraction. 

Tfiese remarks are made, asliaving a very 'close rdation- 
ship to tHe' subject brheaWlijthrbti^li^tlie mOdiiicatioiisoHlie 
atmosphiere. resulting thierefrom. Thie iiifliieiic6 exerted ii^ti ' 
the general li'e^th by tftis constitution of th'e doii^ \^ be* 
iDustriated further on. 

Meieorblcyy.—^'iiQ very valuable ' 'aiid 6kr6ftilly pr^^ 
report of 6r; Sinksi's up6n this'stibJecJV'^Jif'ftirA 
material cijmpileid from rfe^abl6' si3atifeticS,'yt only illtistlfl.tive 
of the dimJitoTdgy of the Stat^ as b^aniig tipdn its agricul- 
ttir^lresotircil^, Wt'fiirSifeMrig nefe^y^^ty d^tk, to deteJ 
mine tfie atnlo'^ph^rfe in^u^iices up6n feeailtii. $he trebles' '6f 
the report wiir be referred io ajg^^^ . . , . 

' 'Pr'evaimt !Z)&ea5<s^.— The settlement of tlxe State being so 
recentj l^datlhg. fironi the year l'S5$) no public ineasiires have 
as yet been taken to collate statistics, showing tiie. classes of 
disease^ if any, which are epg^ridered purely by the cli- 
matic and physical features of the State, Tlie only soui-ce/B 
firoin which any siichinfofmation can be obtained at tnis 
tiine, or until a sanitary suWey shall have beeii 'made, 'are 
first, the individual expefierice and' records of medical meni^ 
and surgeons of posts, situated within the State, to the Sur- 
geon General, and published in the s&tistifis of , the United 
Stiates army. The infomiation io%Q denVed from the latter 
is. of little value for this purpose, %"r two reasons': 'first^' 
llecause sucli reports consist' of inere topQgrapmcalsWtcheis' 
of particular posts, together with observatibiiB made up(5ii the 
diseases and mortality of soldiers congregated in barracks 
often uhdet.tjie worst hygienic influences— at all events, slt- 
liaWd t6{aily..differ5§nt frpm the 'civiUaii— soldiers who' are 
ever upon tfie move, aiid who njay KaviB contracted, ihie re: 
p'orted disease, in some, other locpiity; ^^I^j second, because, 
the triiited States s'tktfetics ai^^not tlie tabulated health 'fitatiy- 



166. GBOLOOIOAL SURVEY. 

tica of each individual post, but represent the diseases and 
mortality of a number. of Forts aggregated together,. though 
situated hundreds of mUes apart, and under the most diverse 
features of climate and physical conditions. For instance, 
Kansas is classed in the middle interior region, west, and in 
this division are embraced, the , Jeffersoi;i Barracks below St. 
Louis, the St. Louis Arsenal, and Forts Leavenworth, Scott, 
BUey and Atkinson in Kansas. Jefferson Barracks is situ- 
ated in north latitude 3S de^. 28 mjbi., and has an altitude of 
only 472 feet above the sea ; while Fort Atkinson is in north 
latitude 37 deg. 47 min., and has an altitude of 2,330 feet , 
above the sea level. The former is situated in the alluvial 
valley of tte Mississippi, with its profuseness of rich vegeta- 
ble decay, and the latter uppn the sandy soil of the "great 
plains," with its sparse vegetation, almost entire absence of 
timber, and complete freedom frpm boggy marshes. The 
former has an elevation of 472 feet, t^e latter of 2,330 feet, 
a difference of 1,858 feet. The former is subjeqt to the hot 
and humid winds, which sweep up from that gpeat basin of 
tropical water, the Gulf of Mexico, while the latter enjoys 
the cooler and dryer winds which come from the regions 
west of the Gulf, and the Rocky Mountains. The utter dis- 
similarity in climatic and physical condition between these 
two posts, entail as wide a difference in the prevailing types 
of disease: The reflecting mind wiU see at once,. that for 
the purpose of ascertaining the prevailing diseases of iiny. 
particular region, the United States army statistics have no 
definite value. 

In the following.brief remarks concerning some of the more 
prominent diseases,, supposed to be influenced by climate, 
individual observation and exjperience will be solely relied 
upon;,' owing to the discursive nature and purposes of this 
report, no effort will be made at any systematized nosological 
arrangement. 

JFevm.—The class of fevers called malarious, periodical, 
autumnal, &c., prevail with different degrees, of intensity in 
the great interior valley of North America. The nature of 
the specific cause producing these fevers, is still undetermined, 
but eq:)erience seems to unite upon the fact, ^hat the cause! 
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or causes are set into operation through the combined agen- 
cies of heat, moisture and vegetation, and (that within certain 
limits) the more fully these agencies exist, the more active is 
the causative principle aud the more intense is its effect upon 
the system. Taking this fact as a basis, it would not be diffi- 
cnlt, other things being equal, for the physician thoroughly 
acquainted with the physical geography of every portion of 
the great, valley, its climatology, &c., to trace' witli a pencil 
the general line of development, and the i:elative degrees of 
intensity, of the autumnal or periodical diseases. 

In those sections of the valley, where from the nature of 
the ^oil, or. the aspect and elevation of the surface, a thorough 
! natural drainage is precluded, these fevers prevail (tempera- 
ture .also being favorable) with the greatest, intensity. . A 
wet soil is productive of a rank vegetation with its proheness 
to rapid decay ; ' thus furnishing in profuseneas oue of ,the 
most essential elements of fever. ' \ . ,' . . ' 

In addition to this influence of a wet soil In favoring vege- 
table growth and decay, the meteorological condition is most 
decidedly and insalubriously affected thereby. This is brought 
about by the excess of moisture with which the air is ch^ged, 
whereby the secretions of the skin are impeded in direct 
proportion to the degree of saturation, and the internal organs 
are burdened to a greater or lesser extent, with the oMce of 
removing effete materials, which in health it is the function 
of the skin to eliminate. The"^ damaging effects of a humid 
atmosphere upon the secretions, is much greater when com- 
bined with the influence of heat. The agency of the hot, 
wet atmosphere of the tropical regions, in producing in gre^at 
intensity those diseases consequent upon a derangement of 
the secretary diseases, jseemto decline in viol.encje, in direct 
ratio to the subsid^ce of those. conditions. <, 

But upon the other hand, a moist atmosphere, if it be a cool 
one, as occurs in some of the higher. latitudeis, is equally pro- 
ductive of disease, though of a different nature, assuining 
more generally the shape of rheumatism, and pulmonary dis- 
orders, the latter being quite as fatal in their effects, as the 
diseases called into existence by heat and.a Ijigh dewrpoint. 
Prom these hasty observations, it will be seen th^rt.too gr.eat 
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moisture of ioil is an rmportaht element in the causation of 
disease, and, m tiie valleyj it gives origin to. malanous leyers 
of a inbre or less benignant typ^, (tHe consideration of tem- 
perature being incliidedj) as the facilities for its retention are 
present to a less or greater extent. Kansas, as said beforie, by 
reason of its pHysidal aspect, its soil arid its winds, is tbbroTigt 
ly drained.. The str^aiis usually hav^ high bank's 9,iid run 
in narrow channels, and tfie wd^ter is carried off witli great 
rapidity. There is but little river bottom proper, and that 
which does exist is as readily drained by the* facil!lties for 
percolation as the higher lands, flence, no ponds or slopghs 
are found, and but rarely any springy soil. In Ohio, Ihdiaiia 
and Illinois, the streams generally flow through wide va-Ueys, 
and have low banks, whereby tie land is subfected.tQ iriun- 
datioh ; a subsoil tenacious in the iighest degree^ being iisiial 
to those localities, the water does not drain off with facflity, 
and much of it is left to be evai36rate(i,!an5 assist ih tHe pro- 
duction of malarial fevers. This is.especiaUjr frue in those 
portions of Indjana arid Illinois shelvirig up to tHie greai lafeesi 
E:^tensive jmarshes or sloughs exist ttiere', kriS the^saturation 
of 6o3 is 80 great. that in seasons riot remarkably. dry, water 
♦ - -'1 A ^^^ aj^ew feet below the surface. .' In these'regiorii 




dreaded visitants. 

Kansas,^ erijoyinff'feu^^^ 
to a great extentTrora the violent malario^^ 
regions, ^bis is fouiid to.b'e thepase. Intermittents aiidfe- 
initterits of a inild character are iriciderit to the vernal 'arid 
autumnal riiontlis, but they yield readily to appropriate trea^ 
merits and leave behiri^.but few of th6se ^hatteiTirig resuTta 
ensuing from the more \ablerit' types. /TOe pure congeslive 
or perniciotis vknefy of tever jsa rare visitant in Itaiisas, ex- 
cept inkfew of tliemok ^^is biin'^ 
the ciase, it 'will reaMy be Warred that tiofe^ Toms 'f^^ 
a typtioid aspe^tj and^now d^sij^ tf piho-malgi;rid,l, a^^^ 

frequent. .' V. " ' ' ' : " ' ' \'\ ./ '^'!' 

'fofiilm i4>,%&ei andb^^ fey^ra 

of the spiing arid autumn months, but bngtnally of a v6ry 
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mild character, they are becoining nforeso/mdlessfreqiiehj^ 
year by year, as populatioii flowjs into the State. , . ^ 

AU comm^^ subject'to epidemic visitetion birt t)ie^ 

genei'^l salulirity 6f iusalubnty of any partiqiiilar' region Se-" 




ences keep the general KeaJm-rBte Below par; .'thus an open 

V ■■* .••..: .r" .;:Jj"^'. ..J ; v:.;J ..• i...-;.'^ U-'V.-^ 'n-.,.x ;!!:,•; r '.I'V^'.*^^ i/' 

hand is extended to the epidemic mnuence, and large tnbtites 
are/yieided to it. Stict'disedBes^s^M tbrms of diarriioe'4,^ 
dysentery, erysipelas, measles, &4rlet fevei^^^ cKole- 

ra, diptnena, spotted fever, &c., &c.^ comnut gr^at ravages 
wBenaili,cking the kind of pppma'tion refe^^ will 

hot be amiss to note the jprevalende oi these diseases in th!e. 
order iaaihed, fo far as they taye .beeii observed inKaiisas:. \ 

Diarrhosa aricl J^ysenter^.^-^ never assumed me 

e^pldemc fcoin^^.'and, but rarely, 'e^ Both ocp- 

cur in Jime and July, ias ja cohsequience of the mi^ 
eating of unripe fruits and vegetables, and of the gisturhing 
influences of ndat ujpon iHe secretions. 'l4ey,therelore,'yfeW 
promptly to treatoent.,^ ' ']" . ,. . _ , '/ T 

^T^^JjZa^.^Sppradic cases, of a mild type occur. It 'has 
never prevailed in the 'State as an epidemic. ' 

Jfejwfe^.— Is frequent, being quite constantly imported Ji)y. 
ti^e imm^iise throne of travelers continually in transit through 
the State. When occurring m wmf er, from the variations gf 
temperature and carelessness in providing agamst them, se-' 
nous complications sometimes arise m the lungs. 

bcarlet j^ever. — ^This disease has prevailed to'a.greater or 
less extent in the State at various times, but it has psuaUy as- 
sumed a mild form, and the death-rate has been comparative- 
ly small. But few of the terribly malignant <?ases have been 
Witnessed, the geheral tendency being to the benignant fpnns 
of the difeeask 

8rn4Al'Poyi.---^ysA has «*at various times been imported into 
the lar^r coiirmuhitie^ iiot to any great extent, its attacks 




I prevaiieA a^ at Tort Leavehwc^^ 

iiong the grieat trail ticfoss' the plains. ' In this, it'but mani- 

22 
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fested its usual propensity to attack commumties, regardless 
of climate. 

i>^2!Ama.~Thls disease has been witnessed at varying 
tildes in the last few years, and has usually made its appear- 
ance in conjunction with a visitation of scarlet fever. There 
seems to be a strange relationship between these two diseases. 
In Kansas, they have seemed to occur together, and at times 
to appear vicariously with each other; their "symptoms hav* 
ing been observed occasionally to merge. As was said of 
scarlatina, dipihena has only appeared (with a few exceptions) 
in a very mild and tractable form. Nothing of the terrible 
ravages of the disease, which have occurred in other commu- 
nities, have been visited upon Kansas. The fatal cases which 
have occurred in Leavenworth and elsewhere, could, proba- 
bly be found to be intimately associated with local or inhe- 
rent constitutional causes, favoring the .violent forms of any 
depressing disease. No registry law being in force in the 
State, it ib impossible to arrive at the exact death-rate of this 
or any other disease. " The experience of every physician will 
demonstrate to him, however, that it has been very small. 

JSpoUed I^lsver. — ^Isolated cases of this disease have been 
reported. They have been, however, strictly isolated. It 
has never appeared in an epidemic form, carrying off whole 
families at a time. Individual cases of a violent type have 
occurred, and some have proven fatal; but thesQ^ when com- 
pared to the whole number attacked, prove the mortality to 
have been not great, The few cases of an unquestionable 
character, seen by the reporter, haye-been traced to a co-ex- 
istence with local sources of insalubrity, or with an iinpaired 
constitution.' * ' , ' 

HheumoMsm. — ^This disease may be, said to be rare in the 
eastern part of the State, occurring generally, in those with a 
constitutional tendency to it, called into action by exposure to 
bad influences. 

It is one of those maladies, however, the susceptibility to 
wliich grows' greater ias we go westward to a.greater altitude 
and a more, rarefied air,, obtaijiing its maximum intensity as 
fhe mountains are reached. This is true of all inflammatory 
&seases, and Kansas, by reason of her position in the Great 
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FaUey, may bo said to stand between those influences which 
>x*ojpagafe the malarioup fevers east of the Missouri^* and the 
Inflammatory diseases of the mountain elevation ': that is to say, 
Krlxile not exempt from disease, by any means, me eiiL.ergy of 
tkx& one class is ^eafly spent uppn reaching the eastern bound- 
ary, and the intensity of the other is not attained until a much 
gpreater western limit is found^ ' " '. ' 

"To complete this outline of tWe maladies' which are iiiflu- 
^xrcedbycUmate and, location, thete yetremains a class of 
diseases- of the &8t importance jto.be touched.^upoh^ the re- 
xnarks upon which will close this report, Ijhe diseases of the 
\ T^iS^piraioiyoTgd^ refe^e^ to. ... ' ... 

It wiU appear from, the tables of temperature prepared by 
Dr. Sinks, that Kansas isliable to great and sudden vicissir 
"trades of heat, and cold! This is tnie, to a greater or less ex- 
ifen};, of the whole Interior, VaUey of Worth Anienca. In 
ILansas, .this result' is probably .due, in great part^.to the winds. 
"These, in consequence of the potent influence upon tempera- 
ture exercised by the great western niountain Qhaids, are lia- 
ble to great variations in short spaces of time.' .The ,warm 
southwest wind, with its softenii^g influences,^ may quickly 
veer round to the northwest, and come down in chilling blasts. 
There being no elevated, objects to interpose ajid break the 
forge of .the winds, Kansas e:^eriencea^tliepQL,hi all their force. 
Thus it is, that during the winter months,' in a period of 
twenty-four hours, perhaps,, the seasons are. run into each 
other ; the change being made frpni the warmth of a spring 
i day to the biting cold of mid-winter. .\ . \ .. 

It would appear, from this, that peoplis exposed to' such in- 
fluences would suffer greatly from diseases of the respiratory 
organs, such as inflammations of the larynx, the trachea, the 
bronchial apparatus, of the lungs^ pleura, '&c.^ '&cl;, and yet 
experience will demonstrate that although these^.' diseases are 
of common occurrence in the winter montl^s, .that they do hot 
ihount up to a greater ratio than is usual )n oth^ portions of 
the Valley. The reason for tliis probably is, that the north- 
west wind is essentially a dry wind. When blowing, it feels 
pure, light and invigorating ; oxydation of the blood is accom- 
plished rapidly in the respiratory act, and the bad effects 
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wiiicK might otherwise ensue lii consequence of me greiat fe- 
ductfoii "of temperature/ are tnus coiiijit'erbalance^ ' by the m- 
cVease^ activity ^m tlieluh^^ 

Pfithzsis J^ylnwn^^ or tJohmmpiix^ (lirectiion hi 

tie medical Tninfly in Sfiekiiag for the <»utees oT consuiiiptiori^ 
has, within a few years, been tunied. into ajoiBw channel. Id' 
the facts which have been accumulated concerning this dfeaJ 
disease, iltas!t>ecome apparent ttial mmiure^ eitlier in fhe 
soil of atnaosphere^'has'som^ inHuence iix develoipiig 

the mafadj/ \ The limits^ of tliis sketqii i?nll onlv permit a ijare 
allusion to tlie feet. It has been tno wi for years that cemiQ 
localities were remarkably exempt firoih ODnsiimptipii, and 
prominent among the^e aretheie^OM tlie far i^o^> ?^^ 
the elevated regions pf^tKellockyl^ Tfie'infe'reiiee 

iSjjthat a drjr^ "cold atmosphere is preventive of IHe disease. 
Kansas has V ptire, dry a^iuospKere, aiid in ithi§ respe6t 13 
more favorably circumfetanced for preventing the developineiit 
of cohsumptioii than any other portion of thfe^ Great Vallejj 
east of the 94th merid^ian and sbiith of the' 46m parallel of 
north latitude. 

These conditions of j^^ dryness of a'tmbsbliere^ However, 
ihcreafie''as we ihoim'^aihs are approacnea, and fience the m- 
ference is,-aud experience connrnis it, tha^t the, rfegipns west 
of lis are more fitied'fer preventing the ^^^^ the 

tubeWuraJ* mseasfe, ihah'the'region dii:%ctly west of the Ims- 
sbuii river, v^^^s of'opns'uxnptibh do p^ feiit 

it is believed ihat ttiey are among th^se exciiistyely with an 
hereditary predisposition to it ; . and eveii wim mese, the per- 
centage of cases, is much. smaller than in the pottloiis of Ine 
VaJIey named.' / ' . , „ . 

These hasty ^^^^ complete the taI^t assigned to the J*^ 

portei*. 'They are, afe "before^ ^aid^ a mere skelefen of the siil)- 
ject, presented^fiimply'for the purpose of leading' to fiiller^ic- 
tioh. Iftlie;^ sliM'.a^^^^ of 

the report will have beerx consummated. ■' , . -. 
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INTRODUCTION. 



LEXYjasmoKTE, £anbas, -December SO, 1865. 

DsAB Sib : — I liearewithifiabiBit my Ei^Knrt oa tbd Olim&t- 
ologj of Kaafiaa. My design kasbeen to collate tibemlost 
importatnt practical £Eictfi upon the eubjeet, and state them in 
as concise language as possible. As this. is to accompany 
your preliininary report, an exhalustive analysis has not been 
attempted. 

Hoping that it will meet with your approval, and c<mtrib- 
nteeomewhatrtoward placing KaQsas in her Iroe position, ' 
I remain, yeiy rei^ectftilly. 

Your obedient servant, 

TIFFIN SINKS. 
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The agricultural resources of any country are largely de- 
peadent ixpoii its clunate^rwha^eva- may be tlie character of 
its soil. An early aCqiuiintiimoey ttierefi>re, with. tabulated 
obsi^xi^satiiojiB^ t^ 8»\re a.colisBiamUte poKtibn <€ the timid and 
ikfaorjtbai ivbuld otherwf se.bk expended in expenment. 
.: Tbe':ay«nige..rettdfa ef meteoi^ologicaLobderTq^tioiBs.fpr a 
Gmf^oi ty^^t^. y^fiifs^ itrill ybxj bvtf. Uttleicom those for any 
igi[6|itfir secie^i jkhdiaeafidiiBitraYeliDg, appareiidy; in cycles of 
about twenty years each. By a wise provision oT'Gov^?n- 
)limty metfiOiroilog^tl.pbBeryatlbias have been made apd re" 
corj(ted.' At all && ;militacy posts Jin the United States^ since the ^ 
year 1819. T^hfeittteasfUJOnients, of rain, however, were not 
begun ui).tiLi8S6.'/ •> 

We hfrye^thiis, ifiour early history 3s a State, a large fund 
of valuable information collected for us by disinterested parties/ 

The tables included in this report have been carefdlly ar- 
ranged from the records of the United States Medical Depart- 
ment, and in some respects are as complete as is necessary for 
practical purposes. 

The points selected for comparison, with the exception of 
Fort Kearney and Pittsburg, all lie within the same parallels 
that include the State of Kansas, are west of the Alleghjmies 
and are about equally exempt from, or exposed to, maritime 
influences. Their agricultural capabilities have been subject- 
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^ to practical tests for a long series of years, and the resolts 
are matters of statistical record. 

By a comparison of meteorological records, (other things 
being equal,) we will arrive at both the relative and positive 
capabilities of Kansas. 

Fort Kearney, although in Nebraska, is the farthest station 

west, and at the same time within the meridians that include 

the State of Kansas, at which observations have been made 

for any considerable period, and is, therefore, included in the 

table. 

23 
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TOPOGRAPHY. 

The State of Kansas lies between 37 and iO deg. north 
latitude, and between 94 deg. 30 jnin. a^d 102 deg. wait lon- 
gitude. The eastern border is elevat^^ ^00 feet above the 
level of the sea, and gradually ascends toward the west at the 
rate of about three feet per naile. The sur^e is that of tgen- 
tly undulating prairie, interspersed with numerous streams, 
the margins of which, are skirted by timber. 

The general direction of the principal streams is Irom vrest 
to east 

The eastern half of the State is abundantly supplied with 
timber for all practical purposes ; from Fort Eiley to the west- 
ern border it rapidly diminishes, both in ^unount.and quality. 
There is nothing- in the vertical configuration that would, in 
any degree, influence the local climate. Uniformity in ehar- 
3.cter and appearance is patent to the observer. Ext^ding 
through three degreesf of latitude, a corresponding difference 
would be expected between the t6mperat]ire at the northern 
and southern borders, during the spring and autumn months. 

The intrufiion of the Great Plains on the west ^xevt^ a 
xna-^d influence upoii the clima^te, tl^ details of which \5rill 
be given in their appropriate place. 

The ijatural drainage of the State is most excellenit, tiie de- 
scent of the beds of the streams being s»fficieixtly. gre^t to 
produce rapid currents. 

There is an entire ab^nce of lakes, swamps, or jnairshes, 
and the streams seldom overflow the. alluvial bottom? along 
their course. 

TEMPERATURE OF THE THREE MONTHS OF SPRING. 

The thermal calculations, in Table Ko. 1, are made, from 
mean quantities only, as being the best approximatioia to pos- 
itive and uzmltemble quantities, as well ^ oontiibu;|ing to 
brevity. 

The distribution of heat for the three months of spring, at 
all the points mentioned, is characterized by great variability 
in successive years, as well as constant differences of the 
months, but the advance in mean temperature from March to 
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April, and from April to May, is quite uniform for any one 
season. 

March is sometimes a fall winter month, and May a full 
summer month ; but this so seldom occurs that it may be 
called an exception. In these instances compensation is usu- 
ally made by an early or late winter in the same year.* 

The course of theisothermals,for the season as a whole, in 
reference to the points included in the above table, varies but 
slightly from the parallels of latitude, and practicaUy may be 
considered the same. Similarly, the monthly increase of heat 
from March to April, and from April to May, is the same, 
being an increase of about ten degrees for each month. The 
irregular non-periodic distribution of heat shows a marked 
diflTerence, the extremes being greater in Kansas than in any 
of the States further east. 

This is perhaps due to the influence of the plains. The 
breezes sweeping down the slopes of the Eocky Mountains, 
having fm unopposed transit across the intervening country, 
expend their chief influence upon Kansas. Another fact, 
and one that cannot be expressed in tabular form, is, that 
during this season tiie transitions of temperature are sudden 
as well as great 

This is a feature of great practical importance to the Kansas 
farmer, especially to the horticulturist, and deserves a full ^ 
expression. 

It is not only important to know the mean temperature for 
each month, but, also, the greatest variation above and below 
the mean ; to what extent we may expect the thermometer 
to &I1, at any single observation, in each of the spring months, 
and the very highest and lowest point possible to be attained 
in a series of years. 

The following tables exhibit this distribution of temperature. 

• The montii of March, 1866, wm htali winter month, and ttie succeeding Septem- 
ber a ftiU summer monUi. 
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Table No. 2 exhibits the highest and lowest mean temper- 
ature ever observed for each of the spring months, the range 
and the dates of each. For those points at which records 
have been kept for twenty years in succession, they probably 
express as great extremes as will ever again occur. 

TA.BLE ISO. 3. 
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Table No. 3 exhibits the mean maximum and minimum 
temperature, calculated from the extremes of each month for 
the whole number of years. The measures are those that 
may be expected at some period in each month far any year. 
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Table No. 4- exhibits the greatest and least temperature 
ever observed, and the date of each. As in Tables Nos. 2 
and 3, the range in Kansas is decidedly greater than in 'the 
other States represented. • 

The simple fact that a low degree of temperature may be 
reached during any of these months, is, of itself, unimportant, 
but when coupled with the fact that the transition from high 
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to loWy and the reverse, may be both great and sudden, it be- 
<K)nies of peculiar interest, and should always be considered 
as a possible occurrence, any year, to be guarded against. 

It is a common practice, in the Eastern and Middle States, 
to plant orchards tod vineyards upon 'southern slopes. 

This is bad practice in Kaiisas, for the reason that the sap 
IB stimulated too early iii the spring, and the trees and vines 
exposed to these sudden depressions of temperature during 
the most critical period in their existence. By reversing the^ 
process, and planting vines and fruit trees upon high northern 
exposnres, the circulation of the sap is retarded, and the dan- 
ger materially lessened. The summers are abundantly warm 
and long to fully mature the fruit. The best evidence of the 
correctness of the above cdnsists in the experience of fruit 
groTjvers in Western Missouri. The orchards in that region, 
upon high northern exposures, are not only more hardy, more 
productive, and longer lived, but also more certain to produce 
each year than where southern exposures are selected. An- 
other fact bearing upon this point is, that the trees aiBfected by 
these transitions of temperature invariably show the blight- 
upon the southern side. 

By reference to Table No. 3 it will be observed that the 
mean maximum temperature for March is 73 deg., and the 
mean xninimum 13 deg., giving a range of 60 deg. that may 
be expected any year. During the month of March, .1852, 
the greatest temperature was 85 deg., and the least, 16 deg. 
A variation of 40 deg. from noon until midnight is not an 
infrequent occurrence during this month. 

These peculiarities of climate are fixed and definite, and 
however much the early buds may promise, a killing frost wiU 
frequently come to disappoint the hopes. The limiting pe- 
riod for frosts in Kansas is the last of May. 

They so seldom occur, however, after the 15th of this month, 

that this date may be practically considered the. frost limit. 

The distribution of temperature for these months being of 

vastly greater importance than for any other months, a full 

/ expression has been given to all the prominent features. 
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DISTRIBUTION OF HEAT FOB THE THBBE MONTHS OF SUMBiEE. 

An analysis of the thennal distribution for each of the sum- 
mer months is quite unnecessary, for the reason that during 
neither of them is there sufficient elevation or depression of 
temperature to de*roy vegetation. In Table No. 1 the ther- 
mal mean is given for each. The mean for the season is 74 
. deg. for the eastern border of the State, with a slight pro- 
gressive increase to about the 97th meridian, where it is 98 
deg. From this point the isothermal bends pretty sharply 
towards the south. 

During this season, the extremes of temperature reverse 
their order in the spring months, and show a preponderance 
above rather than below the mean. 

The isothermals of 70 and 75 deg. include the States of 
Iowa, Illinois, Indiana, Ohio, Kentucky, Upper Tennessee, 
Virginia, Maryland, Delaware, Pennsylvania and New Jer- 
sey. The State of Kansas shows a Httle higher temperature 
than either of these. This is perhaps due to the injGluence of 
the Plains. 

The radiation of heat from this immense surface, and par-, 
ticularly from the sandy region southwest of the Arkansas 
river, produces a marked effect upon the atmosphere, which, 
when circumstances are favorable, is felt as far east as the 
Mississippi river. On the 9th of July, 1860, from 10 o'clock 
in the inoming until 6 o'clock in the evening, a dry hot wind 
blew from the southwest, varying in temperature from 108 to 
112 deg. Fahrenheit. A similar hot wind came from the same 
quarter September 2d, 1864. 

This temperature, however, was only manifested when the 
thermometer was exposed to the direct current of air. Dur- 
ing this time the clouds were traveling in an exactly opposite 
direction, and apparently quite low. , 

The lower hot stratum had evidently traversed a considera- 
ble distance,' accumulating heat in its march, without having, 
found a break in the upper stratum through which to pass and 
distribute its excess of heat. 

In respect to temperature, the summer in Kansas is four 
months in duration rather t^an][three: beginning usually 
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about the 15th of May and extending to the 15th of Septem- 
ber. The daily mean temperature for the month of Septem- 
ber, 1866, did not fall, at any time, below 70 deg. 

DISTRIBUTION OF TEMPERATURE FOR THE AUTUMN MONTHS. 



The thermal mean for the autumn months, as a whole, is of 
much less practical importance than that of each month sepa- 
rately, and therefore particular mention will be made of single 
limiting temperatures, with reference to their effect upon veg-* 
etation. 

Hie mean for the season will be found in Table No. 1. By 
reference to this table it will be observed that the mean tem- 
perature fortjiis season conforms more strictly to the hues of 
latitude than that for any other season of the year. 

In the following table the mean maximum and minimum 
^temperature are given for each mouthy as an expression of 
what may be expected any year. 

Mean Maximum and Minimum Temperature. 
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The decline in mean temperature from September to Octo- 
ber and from October to November, is quite uniform^ being 
about 12 deg. for each. There is an almost exact accordance, 
in mean temperature, for the months of March and Novem- 
ber, April and October, and May and September. The range, 
however, is much greater for each of the spring montiis. No- 
vember, like March, is characterized by sudden transitions in 
temperature. 

At 12 A. M., November 25th, 1864, the sun was shining 

br^htly, and the thermometer stood at 50 deg. At half-past 
• 24 
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twelve the wind suddenly reered to the northwest, and swept 
down with a freezing temperature. At 12 t. m., the mercury 
had descended to 4 deg. above zero. 

These sudden transitions during March and ITovember are 
common to all the temperate latitudes, but they are much 
greater and more frequent in Kansas than in the States east 
of the Mississippi rivei^ 

The single extremes may be stated in general terms, with- 
ojit resorting to a tabular form, and as they are only of import- 
ance for the month of September, will not be given for either 
of the other months. In 1844 and 1851 frosts were observed 
at each of the localities in the above table on the 25th of Sep- 
tember. The occurrence of destructive frosts during this 
month are very rare, however ; but after this montli they may 
be expected at any time. Niovember is the only month that 
shows a mean minimum temperature of 32 deg. 

TEMPERATURE FOR THE WINTER MONTHS 

A minute analysis of the distribution of temperature for 
the winter is not of material importance to the agriculturist. 
For the purpose of comparison, however, the mean tempera- * 
ture for each of the months and the season is given below : 

T^BLE NO. e. 

MEAN TEMPERATURE FOR THE WINTER MONTHS. 
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It will be observed, by reference to the foregoing table, 
that the average temperature for the winter in Kansas is a 
litfld below that of the States further east, and that there is a 
gradual reduction in the Stat^ itself from the Missouri river 
westwardl 

Hie range is very great and the position of the minimum, 
with reference to a particular month, very irregular in any 
winter. 

The greatest degree of cold is just as likely Jo occur in 
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one month as another, as is shown by the close resemblance 
of the nieans for each. 

While extreme depressions of temperature are common to 
thift Season, the winteirs are not continuously cold. The mer- 
cury rarely r^funs at or below zero, of Fahrenheit, for a 
loixger peMod ihm three days in succession. 

^lled foregoing analysis discloses the feet that in all essen- 
tial '^ tJie* tem|peratoe of Kansas is the same as that of the' 
Stfd^'bf l^isouri, Illinois, Indiana, Ohio and Pennsylviania, 
and that €is &r as the temperature alone is concerned, is 
adapted to the same productions. 

DISTRIBUTION OF. RAIN. 

The precipitation of rain for the seasons and years in Kan- 
sas is invested with peculiar interest, and a corresponding 
eflTort has been made to indicate clearly its character. Un- 
fortunately for the State much has been said and written 
upon this subject that will not bear the test of investigation. 
Individual opinion is so largely dependent upon success or 
failure in any enterprise or location that it is utterly unre- 
liable. The following table has been carefully arranged from 
the records of all the observations made at the military posts 
within the State, extending to the year 1865. 

For the stations not within the State, the records accessible 
are to the year 1860, except Fort Kearney, which extends to 
1864. 

The number of years during which observations were 
made, are given for each locality. A fuller expression might 
be given by including in the table the amounts for each 
month and year, but the consolidated results, as given, are 
deemed sufficient for (he present purpose. Those who are 
curious can examine the records as published by Grovemment 
The amounts are expressed in inches and hundredths. The 
measure of snow is made after it has been melted. 
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TABLE ]VO. T 



Mean Precipitation of Rain, Calculated for Seasons and Years. 
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The measure of moisture, precipitated in rain and snow, 
for the entire year, in Kansas, is very considerably below 
that for the other States represented in the table. By com- 
paring the measurements for the spring, summer and autuam 
months, however, it will be found that the difference is very 
slight. 

The winter months show a great dimunition in the relative 
amount, but as the deficiency occurs during the absence of 
vegetation, it is of no practical importance. As a conse- 
quence, the roads during this season are usually dry and in 
splendid condition for travel, thereby rendering transportation 
easy at the very time the farmer desires to send his heavy 
produce to*market. 

The advantages of a dry winter to the stock raiser are un- 
doubtedly very considerable, but the limits of this article do 
not adpiit of a detailed investigation. Eicperience has demon- 
strated the fact that cattle will subsist throughout the winter 
upon the prairies alone. 

The precipitation of rain for the month of March shows a 
small increase over the winter months. The quantities are 
doubled in April, and again doubled yi May. The mean 
maximum occurs in June, and the mean minimum in January. 

The greatest amount in one year ever observed at Fort 
Leavenworth was 59 inches, in 1858 ; the least amount was 
.16 inches, in 1843. The greatest at Fort Scott was 62 1-2 
inches^ in 1844 ; the least was 29 inches, in 1848. No rec" 
ords were kept at Fort Scott .during the year of 1860, but the 
amount for the summer months was undoubtedly less than at 
Fort Leavenworth, as was evidenced by vegetg.tion. The 



DB. sinkb's BBPOBT. 189 

deficiency of rain at Fort Leavenworth in 1843 must have 
been local, as the records at Fort Scott for the same year 
show a measurement of 44 inches. Besides, the Indians Uv< 
ing in the Territory at that time have no recollection of a 
drought of a general character. 

The amount of snow that falls during the winter is usually 
very Blil|lit, and it remains on the groimd but a short time. 

As aifecting the general routes of transit across the plains, 
it naay be of interest to state that, both as regards the depth 
of snow falling at one time, and the length of time during 
which it remains upon the ground, the Smoky Hill route 
possesses great advantages over any other. 

Taking the records at Forts Leavenworth, Eiley'and Scott 
as a basis for calculation, the mean annual precipitation of 
rain for the eastern half of the State is 32 78-100 inches. 
The mean for the western half is about 24 inches. 

The mean for Minnesota is 30 inches, for Wisconsin, 32 
inches^ and for Michigan, 80 inches. 

The drouth of 1860, occurring as it did when the people 
were, poor, and when even under the most favorable circum- 
stances, the productions Were not equal to the home demand, 
became quite notorious, and east a doubt upon the agricul- 
tural capacities of the State that will require years to dispel. 
A false notion or opinion once adopted is clung to with re- 
inarkable pertinacity, for the reason that but few will take 
the trouble to investigate for themselves. * 

Lorin Blodget, in his admirable work on., the Climatology 
of the United States, says that " for all portions of the United 
States east of the Bocky Mountains, the distinguishing fea- 
tures Qf the. distribution of atmospheric precipitation in rain 
are its symmetry and uniformity in amount over large areas, 
and in its having a greater amount in the interior than on the 
Roasts for the same latitude, at least as far north as the 42d 
parallel of latitude. The non-periodic variationp of quantity, 
. however, are very great, and, for most pf the area, the raqge, 
even for^a periockof three months, may descend to an entire 
absence of rain, and for single months this entire absejQce is 
quite frequent.** . . 

Arnold Guyot, in his lectures on Physical Geography, 
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says: "One of the most characteristic features of the 
climate of the United States, consists in that changeableness — 
that extreme variety of temperature, of fair weather and of 
foul — that uncertainty of the seasons which always keeps the 
farmer in anxious suspense between the hope of a good 
harvest and the fear of a drouth." 

The above quotations, from men who stand^eservedly 
high in walks of science, are made for the purpose of show- 
ing, without entering into detaOs, that the whole area em- 
braced by the temperate zone in North America is subject to 
drouth. 

In 1860, the relative deficiency of rain was quite as great 
in Southern Missouri, Arkansas and Western Tennessee as 
in Kansas. In 1864 a general drought prevailed in all the 
Central States, from the Missouri river to the Atlantic coast. 

The following tabular statement will give a better expres- 
sion of its extent and character than if made in general 
termF. The statistics are f9r the summer months only, as 
this is the period of greater importance in the supply of rain. 
The di:o.ught, however, continued throughout the autumn 
months, in most of the localities. 
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4.1 
i».4 
'6.3 



13.0 
1&.6 
18.9 
14.1 

n.r 



"J2 



Pittsburg. 
Wa»JM[ ^ 



NorfcflikvVa 
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. A drought so widely extended as that of 1854, is a rare oc- 
currence in this climate. They are usually confined to a 
much smaller compass^ and, at such times, the neigjiboring 
districts are suj^lied with an excels of rain. While a drought 
is by no means a desirable occurrence, an excess . of rain is 
equally injurious. The general proposition, that the whole 
Mississippi valley is more damaged in its grain and root crops 
by an exp^ss of rain than from a defi^cieiipy, will sci^rcely be 
questioned. 

The exact measure of rain, for the seaspns and the year, 
required for the, Jiighest productive developn^ent, is exceed- 
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ingly difficult, if not impossibly, to determiae for any consid- 
erable area. In fixing the qaaT^lity for any locality, the char- 
;»cter of the soij eiiters largely into the calculation. Ascom- 
paored with that of the States of Ohio, Pennsylvania and 
Kentucky, the soil of Kansas requires a less inep^ure of rain 
to develop its full productiveness. . 

Fr^H Swallow,, in his able report, has admirably described 
its character^ qualities, and the peculiarities of its formation. 
Suffice it here to say that it is light, porous and deep, is readily 
permeated by moisture, and as readily yields it to the demands 
of vegetation. The heavy, impervious clay subsoil, common 
to all the uplands in the States above mentioned,, are found 
here only in vjery limited areas. Nature, always compensato- 
ry, has made equivalent provision for any defects in the rela- 
tive amount of rain, by spreading,: broad-cast over the State, a 
soil unsurpassed in fertility. 

windB. 

The geographical position of the Stat^-r-it§ proximity to the 
plains — its exposure to the cold curr^s |j^?m ihe Eocky 
Mountains and the warm ones from the Gulf of Mexico, the 
conflict of these with the gxieat normal weat wiad of the tem- 
perate latitudes, all combine, to produce confuf^^nfrom which 
it ia almx)st impossible to elimiaate anythingvthatipay becaUed 
general. All points of the compass a^e j^eseirted, apd- 
quite frequently, during the ^SiaoLe dfly. 

The prevailing wiads in ;thQ aiuiuQer are £rom the south- 
west, south, and southeast ; in the winter, from the northwest, 
north, and northeast, in the ordec ci frequencyas ^aiuneraied. 
During the spi^g aad aufumip. thei^ points ^rgaboutaqtu^ly 
represented. Direct eiist or wept wind,; e^^ of a £tful 
char^ter, am quite infrequent. A coi)tiiiuons southvdbidfor 
three days v^ sucqest^oa ^ idmoet invariably followed by rain. 
The rain, boweYer,.iAa^uQ%.prfcipitikted by a reverse cur- 
rent, and the diange in the direction of the wind, just pre- 
ceding the fall of rain, is quite sudden. 

The average force of the winds is greater than that for the 
Central States, east of the Mississippi, and they are also more 
constant. 
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The foregoing is a brief statement of the important prac- 
tical facts in reference to the positive and comparative Climat- 
ology of Kansas. From November to March, inclusiye, the 
transitions of temperature are greater in range, more sudden 
and more frequent than in the Central States, east of the Mis- 
sissippi river. 

This is the characteristic dijBference, and the only oifo of any 
importance. As it chiefly afiEects the cultivation of fruit, 
measures of precaution should be taken, both in the selection 
of hardy varieties and in the location of orchards and vine- 
yards. 

For the eastern half of the State, the measure of rain, ex- 
cepting for the winter, is quite equal to that of Pennsylvania 
and New York, and is amply large for all the requirements 
of an eioiberant vegetation. West of the 98th meridian, 
there may reasonably be some doubt as to the sufficienqr. 
The amount for the summer, however, is quite large, and com- 
pared with the European plains in like geographical position— 
those of Eastern Germany and Eussia — ^which sustain a lai^ 
population, the difference is decidedly in favor of the plains 
of Kansas. 

The vaUeys of the Arkansas, Smoky Hill, Solomon, Be; 
publicaQ, and their branches, are peculiarly rich in grasses, 
which would seem to be decisive of the general question of 
the sufficiency of rain. 

When this region shall have been reclaimed from the do- 
minion of the wild buffalo and wilder Indian, its productive 
capacity will be found to be far beyond that accorded to it 
by geographers. The resistless western march of the hardy 
pioneer, and the commercial demands for an iron bond con- 
necting the Atlantic and Pacific, will soon crowd them from 
their haunts, and not entirely imaginative will be the bright 
picture of quiet homes, cultivated fields, grazing herds and a 
teeming population spread over the fabled arid plains of Kan- 
sas. 
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